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The program of studies of the modern sedimentation regime of Lake Onego has been 
developed. In the Lake, the entry of suspended solids with river runoff, the distribution of 
suspended matter in the water mass and the deposition of sedimentation material to the 
bottom were studied. The qualitative and quantitative compositions of sedimentary matter 
were studied.  
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The work is devoted to the comparative characteristics of the mineral-phase composition 
of samples of the solid phase of the snow cover from the urban area (Tomsk) with the 
samples taken in the territories affected by the mining industry (Sorsk and Sorsk GOK). 
Analysis of mineral-phase composition showed the presence of both similar technogenic 
and natural particles, as well as specific for each territory. 
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The study of the Vydrinskoe peat bog showed multiple changes in its vegetation cover and 
the nature of the distribution of elements, which reflect climatic changes in the territory of 
the Baikal region in the Holocene. The onset of a period with a humid and mild climate of 
~ 9–7 (Holocene optimum), followed by a period of increasing continental climate. 
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Results of studying the material composition of solid snow sediment samples on the 
territory of Yurga are presented in work. Various types of technogenic particles were 
identified, the elemental analysis of which made it possible to make a conclusion about 
their origin and peculiarities of the distribution of some chemical elements in the area of 
the location enterprises of the machine-building and heat-and-power industries. 
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Analysis of long-range atmospheric transport of black carbon (BC) to the area of Wrangel Island in 
the summer months of 2015–2017 showed that the contribution of Russian sources to near surface BC 
concentration at Wrangel Island absolutely prevails over the contribution of American sources. In 
summer, on the average, the ratio of contributions of fires and anthropogenic sources (in total, without 
dividing them by Eurasian and American territories) is near 5:3 respectively. 
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Several hypothetical and established types of submarine discharge of groundwater present 
in the eastern sector of the Black Sea of Russia have been identified: under-channel runoff, 
linear along permeable zones, areal at the outlets of aquifers, karst, mud volcanic and gas-
fluid, technogenic. 
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   ,     . 

     
      

    ( . 2). 
 

.      

* 
- 
      S ICV 

1 
 0.44 0.30 0.18 0.05 0.15 0.16 1.12 0.30 0.41 4,4 0.26 11.38 1.35 

min 0.32 0.21 0.13 0.04 0.10 0.13 0.50 0.26 0.33 1,5 0.19 7.08 0.71 

max 0.50 0.35 0.25 0.06 0.30 0.18 1.66 0.44 0.49 9,8 0.30 15.02 2.19 

2 
 0.45 0.29 0.22 0.06 0.10 0.15 1.68 0.26 0.45 13.0 0.26 13.1 2.75 

min 0.40 0.26 0.15 0.04 0.06 0.15 0.96 0.22 0.39 2.7 0.22 9.7 1.10 

max 0.53 0.33 0.26 0.09 0.16 0.16 2.47 0.31 0.51 57.1 0.27 14.6 9.52 

3 
 0.44 0.30 0.19 0.05 0.14 0.16 1.23 0.29 0.42 6.0 0.26 11.7 1.62 

min 0.32 0.21 0.13 0.04 0.06 0.13 0.50 0.22 0.33 1.5 0.19 7.1 0.71 

max 0.53 0.35 0.26 0.09 0.30 0.18 2.47 0.44 0.51 57.1 0.30 15.0 9.52 

4 
 0.20 0.13 0.08 0.08 0.15 0.22 1.66 0.37 0.44 11.7 0.12 70.7 3.29 

min 0.01 0.01 0.01 0.01 0.06 0.13 0.33 0.19 0.10 0.8 0.01 10.5 0.76 

max 0.43 0.29 0.18 0.24 0.54 0.37 2.80 0.72 1.19 142 0.25 374 32.07 
*  : 1 –  37-IX, , XVI  ; 2 –  

   379  Glomar Challenger; 3 –    1, 2; 4 
–  . 
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The features of the chemical composition of the Quaternary bottom sediments of the 
southeastern part of the Russian sector of the Black Sea are considered, and they are 
compared with the bottom sediments of the Sea of Azov. For this, standard petrochemical 
modules, indicators and indices were used. 
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7 147 150 163* 163** 
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  2.8 2.2 3.6 3.3 8.4 

 0.2 0.7 4.0 2.5 0.8 
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 <0.1 <0.1 0.3 0.2 <0.1 
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-  0.2 0.2 <0.1 <0.1 3.3 
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The petrographic composition of the silty-sandy fraction of Quaternary bottom sediments 
from the soil columns of the eastern Black Sea basin has been studied. Terrigenous 
material of the silty-sandy fraction of bottom sediments in terms of mineral and 
petrographic composition corresponds to the denudation area of the southern slope of the 
Caucasus, as well as the seabed. 
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composition and structure of submicron-size particles in geological and 
environmental samples // AIP Conference Proceedings. SFR 2020. P. 070001. 
4. Darin F., Sorokoletov D., Rakshun I. et al. Micro-xanes (W-L2) study of the 
Sikhote-Alin meteorite Kriventsov // AIP Conference Proceedings. P. 080005. 
 
The technique of confocal X-ray microscopy with synchrotron radiation has been 
developed and certified. The result of the technique application is the construction of 2D 
and 3D maps of the chemical elements distribution (from K to Mo by K-series, Pb, Th and 
U by L-series) with a spatial resolution of 10–100 m and detection limits of up to 0.1 
ppm. The technique was applied to search for micro particles of extraterrestrial origin in 
the bottom sediments of the Tunguska nature reserve lakes. 
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 2.        
 (    ) 

(Fe – / ;   – / ) 

 
 
 
 
 . 

 
  

V
, 

×
-2

×
-1

 
Fe Cr Mn Cu Ni Zn Pb Sr Mo 

1. 58.71 3.98 191.7 592.4 18.43 40.1 373.3 87.7 217.0 8.71 
2. 4.46 3.72 215.6 1283.6 55.70 70.3 246.8 67.9 490.7 25.45 
3. 172.69 1.25 . . 186.4 32.9 . . 62.9 30.7 253.6 . . 
4. 83.67 2.60 358.0 490.4 37.6 100.2 162.4 44.6 275.8 30.40 
5. 177.74 2.87 101.0 347.0 24.0 70.6 101.8 48.6 192.4 7.00 
6. 22.28 6.76 250.0 2047.0 56.0 116.0 496.5 96.0 125.5 16.50 
7. 25.76 7.02 490.0 4430.0 176.3 145.8 1000.0 127.6 253.6 36.20 
8. 1062.74 4.73 214.5 6909.0 30.2 76.0 195.3 58.3 180.2 14.67 
9. 53.01 1.62 151.4 148.4 24.7 46.0 145.6 36.3 606.0 17.10 
10. 11.89 0.43 0.70 0.12 0.44 0.65 0.59 0.53 1.24 0.67 

 
 3.       

     
(Fe – × -2× -1;   – × -2× -1/). 

 Fe Cr Mn Cu Ni Zn Pb Sr Mo 
1. 24.46 1.22 4.67 0.05 0.25 0.73 0.36 1.10 0.07 
2. 1.44 0.25 0.40 0.02 0.04 0.09 0.03 0.25 0.01 
3. 19.30 . . 2.79 0.55 . . 0.61 0.46 3.61 . . 
4. 7.45 2.93 1.26 0.12 0.84 0.47 0.28 2.03 0.25 
5. 55.23 1.78 5.49 0.29 1.25 1.64 0.88 2.44 0.12 
6. 12.64 0.47 2.99 0.06 0.20 0.67 0.16 0.32 0.02 
7. 16.09 0.96 16.98 0.27 0.30 2.04 0.26 0.75 0.07 
8. 395.40 14.43 164.54 1.18 7.17 19.43 5.86 18.96 1.27 
9. 8.09 0.90 0.76 0.11 0.27 0.78 0.19 3.33 0.10 
10. 5.60 3.64 1.92 4.88 6.76 8.78 7.16 13.54 10.02 
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The results of concentrations of some chemical elements and their flows of 80 suspension 
samples from sedimentation traps in various sections of the Black Sea shelf are analyzed: 
the estuaries of the Danube, estuaries of the Dnieper, Southern Bug, Dniester, Kerch Strait, 
sections of the estuaries of the rivers of the Caucasian Sea Shelf and the zone of intensive 
exposure of experimental mussel farms, where the deposited suspended material is under 
the influence of biofiltration of cultivated mussels. Differences in the natural conditions of 
sedimentogenesis, physico-chemical conditions of water, salinity, pH, exposure to benthos, 
phyto- and zooplankton, etc. leads to significant differences in the mineral composition of 
the precipitating suspension and the flows of chemical elements in its composition. A 
quantitative assessment of the flows of chemical elements has been performed. Analytics 
is an X-ray fluorescence method. 
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The paper presents the results of the climatic features of alongshore flows of bottom 
sediments analysis. The object of research is the Icacos Peninsula coastal zone in the 
northern part of Cuba. It was found that in average annual (climatic) terms, the values of 
flows from east to west are estimated at 45000 m3/year, from west to east – about 11000 
m3/year. The contribution of individual tropical cyclones to annual flows can be very 
significant and is measured in tens of percent. 
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The study of the influence of the morphological features of the relief of the underwater 
coastal slope, as well as the possibility of the occurrence of Rayleigh-Taylor 
hydrodynamic instability on lithodynamic processes in the coastal zone of the sea, has 
been carried out. It is shown that hydrodynamic instability of the Rayleigh-Taylor type can 
play a stabilizing role in the stability of the existence of the coastal morphosystem of the 
Kaliningrad Peninsula. 
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The paper presents the results of studies of vertical fluxes of sedimentary matter in the 
Norwegian Sea at the periphery of the Loki Castle hydrothermal vent field in the north-
eastern part of the Mona Ridge based on the materials of the annual operation of the 
Automatic Deep-Water Sedimentary Observatory (ADOS) in 2019–2020. 
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For the first time, a description of the distribution of suspended material over the entire 
area of the Caspian Sea is given. 
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The influence of relief mesoforms on the formation of snow cover composition was 
studied. Accumulation of pollutants in the channel part of the Northern Dvina River, 
especially at the foot of the bedrock bank was noted. Accumulation of trace elements was 
noted in the upper and lower parts of the hillside. 
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The composition of atmospheric precipitation of the Arkhangelsk region during the winter 
2019/2020 and 2020/2021 was studied. There is a tendency of increase in concentrations 
during the winter. Concentration of Cr, Ni, Co, Cu in atmospheric precipitation is at the 
level of background values. Average metal concentration in precipitation and snow is of 
the same order, except for manganese, copper and zinc. 
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The paper presents preliminary results of studying the geochemical features of water and 
suspended matter obtained by sequential filtration of water samples from tributaries and 
the source of Onego Lake (the study period is 2020–2021). The study was carried out with 
the financial support of the RFBR grant No. 19-05-50014.  
 



104 

 . . 
(   . . .  , . , e-mail: 
igor.leontiev@gmail.com) 

     
Leont’yev I.O. 
(Shirshov Institute of Oceanology RAS, Moscow) 
Index of erosion for a sandy beach 
 

 :  ,  ,  ,  , 
 . 

 
       ,  

       ,   
   1         

.          
 . 

 
.       

     ,     
  ,     

 [1, 2].         
      ( , 

  ).       
 ,      ,   
 ,  ,     

.  ,        
  ,  ,     , 

      .  
       

 ,    ,   
  .  

  .    
     R,   ,   

     .   
     ,        ( 3/ ) 

   : 
, .  . (1) 

          
 ,  ,    –  , 

        [3].   
        

     [4].     ,  



105 

      [5]  

 (    [6]),   
–    .     

   .  ,   
     , , ,  

 .  
 .       , 

     1 .   
  ,     ,    

    ,   . 
  ,      

.       (2) 
        

   (1 ).   >0.1 
     (0 ).   

 –   (2     3   
).        

,     .  
  .      

    ,   -  
   ( . 1 ).       

  ,       
     ( . 1 ).     

    0.35 ,       
    1    

: =23.8 / , =4.7 , =8.6  [7].   
    =1.7 , =43.6   =37.1 

3/ .         . 1   1  
.      ,  

        , 
  .     [8]   
   ,     

       [9].  
        

    (    , 
=0.4 )  -   (  , =0.5 ). 

,        
     ,      

 .    ,  ,  
,      , 



106 

       (  
    ).   

      .  
( ) 

-   

 

. 

 

. 

       10 

10 

.  
5 01

06
08091316212526283032

39
34

10 
3540424345

20 

20 

 
( ) 

060809131621252628303234350
20

0145 4342 40 39
 

40
60
80

V,
 

3
-1

 
( ) 

060809131621252628303234350
1
2
3

0145 4342 40 39
  

( ) 

-2
0
2
4
6
8

10

, 06

 -2
0
2
4
6
8

10 32

 

-60 -40 -20 0 20 40 60 80
, 

-2
0
2
4
6
8

10

, 26

 
-60 -40 -20 0 20 40 60 80

, 

-2
0
2
4
6
8

10 43

 
. 1. ( ) –       

 (  [4]). ( ) –  .    
 ,     . ( ) – 

      (  3 
    ). ( ) –  

 .      
 . 

 
.      

        
 ,          

  .    



107 

       
,     4-    ,  , 

   ,     
 .  

      
  . . . . . ,     

  -        . . . 
. .        

   -  .  
      (   0128-

2021-0004)     (   18-55-34002 
_ ). 

 
  

1. Andrade T.S., Sousa P.H.G.O., Siegle E. Vulnerability to beach erosion based 
on coastal process approach // Applied Geography. 2019. V. 102. P. 12–19. 
doi.org/10.1016/j.apgeog.2018.11.003.  
2. Koroglu A., Ranasinghe R., Jimenez J.A.,Dastgheib A. Comparison of coast 
vulnerability index applications for Barcelona Province // Ocean and Coastal 
Management. 2019. V. 178. P. 1–13. doi.org/10.1016/j.ocecoaman.2019.05.001.  
3. Stockdon H.F., Holman R.A., Howd P.A., Sallenger A.H. Empirical 
parameterization of setup, swash, and runup // Coastal Engineering. 2006. V. 53. 
P. 573–588. 
4.  . .  : , ,  . 

.: , 2001. 272 . 
5. Sunamura T. Sandy beach geomorphology elucidated by laboratory modeling 
// Applications in coastal modeling. Eds. Lakhan V.C., Trenhail A.S. Elsevier, 
Amsterdam, 1989. P. 159–213.  
6.  .   . .: , 1966. 280 .  
7.    .    

    , , ,   
  /  . . .   . .: 

, 2006. 452 . 
8.  . .        

 // . 2015. . 55.  5. . 821–828.  
9.  . .,  . .    

  // . 2020. . 60.  2. . 315–322.  
 
The index of erosion is suggested to evaluate a hazard of storm-induced coastal erosion. It 
is based on comparison between an actual beach volume and its optimal value, which is 
sufficient to avoid irreversible beach changes due to the most severe storm attack over the 
year. Erosion index allows identify vulnerable sections of coast and estimate the sediment 
deficit volume. 



108 

 . .,  . . 
(   . . .  , . , e-mail: 
a.s.lohov@yandex.ru)  

     
     

Lokhov A.S., Kravchishina M.D. 
(Shirshov Institute of Oceanology, Russian Academy of Sciences, Moscow) 
Grain size of suspended particulate matter in the area of 
coccolithophore bloom in the Barents Sea 
  

 :  , ,  , 
 . 

 
         

    .    
     ,   

   «   »   2021, 2020  2017 .  
 

   Emiliania huxleyi (  106 / ) 
           

 2000-  .       . .  [1]. 
      ,   

     ,    . 
       , 

,    ,  :    
2   –     

       
;    

        [2]. Emiliania 
huxleyi      

    [3].  
     .  E. 

huxleyi  4–5    ( )   10–15-  
  ( )   .   

,          6-  , 
      .  
      ,  ,  

2  7 .      ~20 ,  
    .  [4],   

         
      ,   

  .  
        



109 

     (    , 
)     [2].   

        
        

    .  
  Multisizer 3, Beckman Coulter,  – 

     
  .     

       
  100 .      

2–60 .        , 
   84-, 80-  68-    «   

»,   2021, 2020  2017 . .  
      

     ,      
 ( . 1).   ,  , 

    2  25 .         
 ( )   (   4  7 ,   10 

),     (~2 ) ( . 2).   
          

   . ,    
       

      . 
 . 2     

   3–8   8–15    
  ,        

    .  50    
       

  . 
    Emiliania huxleyi     

    ,   
    ,   ,    

,     <5 .   
      « »  

            
   [1].     

       
,   ,     . 
        

    ,     
       

 .      
       



110 

. 

 
. 1.    (Ncc)   

(Vcc)      : 
 6871–6873    2020 .;  7109  7108 –  
 2021 .      ( ),   

 . 
 

        
     , 

        



111 

  [5].      
      [1],   

   10    . ,  
       

    ( ). 
 

. 2.  
  

   3–8 
  8–15 .  

  
 (n = 83). 

 
 

.        
       . Ncc –  

 ; Vcc –    

 

 , 
 

Ncc, . /  Vcc, /  

2–60 
  

3–8 
 

8–15 
 

2–60 
 

3–8 
  

8–15 
 

2017 5580 10 87 46 0.5 4.2 2.8 0.3 
2020 6871 11 56 29 0.9 3.0 1.8 0.5 
2021 7109 16 28 12 1.1 2.5 0.8 0.5 
 

      in 
situ ( . 3)     LISST-Deep, Sequoia 
Scientific,  [6].       
1.25  250     32    

 .     
   0–25 ,    4–15 .  
   90–230     (  

~25 ) , ,    . 
         

       
      .  



112 

. 3.  
  

     
  

, . 6871, 
 2020 . 

  . . , . .   . .   
   .     

     (   
19-05-50090).  

 
  

1.   . .    //   . 
.: , 2021. . 317–331. 

2.  Silkin V., Pautova L., Giordano M. et al. Interannual variability of Emiliania 
huxleyi blooms in the Barents Sea: In situ data 2014–2018 // Marine Pollution 
Bulletin. 2020. V. 158. 111392. 
3.   . .,  . .,  . .  .  

       
    . //   

    . 2017. . 14.  7. . 267–
279. 
4.  Brownlee C., Wheeler G.L., Taylor A.R. Coccolithophore biomineralization: 
new questions, new answers // Seminars in Cell & Developmental Biology. 2015. 
V. 46. P. 11–16. 
5.   . .,  . .,  . .,  . . 

      //   / 
. . . . . .: , 2021. . 253–270. 

6.   . .,  . .,  . .,  . . 
      in situ  

   LISST-Deep. // . 2020. T. 
60.  5. . 747–761. 
 
Paper reviews the experience of using the Coulter Counter for the study of coccolithophore 
bloom in the Barents Sea. We present data on the volume concentration and grain size of 
SPM in the southern Barents Sea obtained in August 2017, 2020 and 2021 during cruises 
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The work carried out comprehensive studies of the lake system "Turquoise". The chemical 
composition of waters, soils of catchment areas and bottom sediments were studied. The 
result of the work was the identification of the sources of material input into the bottom 
sediments and the determination of the boundary of the change in the conditions for the 
formation of the sapropel strata. 
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Shungite rocks of Berezovets Island, when weathered by the waters of Lake Onega, 
change their composition, depending on the fraction. Well-rounded individuals of 
Maxovites and Lydites represent gravel and pebbles. In the sandy fraction, carbon grains 
are destroyed and are not revealed. At the same time, Mn-nodules are observed in the sand 
fraction, which are formed because of the activity of microorganisms and the creation of 
local reducing conditions in the surf zone. 
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Dispersed sedimentary matter and bottom sediments were sampled in the Lofoten Basin of 
the Norwegian Sea. As a result of the study, the elemental and component compositions 
were studied, the flows of matter were analyzed. The vertical and seasonal variability of 
individual components of the sedimentation system was also evaluated. 
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From January 2018 to May 2021, a study of the concentration of solid insoluble particles 
in fresh snow in the North-West of the Kola Peninsula was carried out. The average 
concentration of solid insoluble particles in fresh snow was 5.31±0.40 mg/L (n=257). A 
close positive correlation was revealed between the concentrations of solid aerosols and 
the winds of the southern points (r=0.895, n=85). 
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       0.315±0.031 /  ( . 1). 

   ( . 2)       12.1±0.5 
· -2 (n=60),   6.2  24.9 · -2.   3    

    : 2016 . – 11.5±0.6 · -2, 2017 
. – 12.1±1.0 · -2, 2018 . – 12.8±1.2 · -2.      – 

3.4±0.1 · -2 (n=60),    : 2016 . – 3.3±0.1 · -2, 2017 . 
– 3.4±0.2 · -2, 2018 . – 3.5±0.3 · -2.        

   2018 . ( . 2), ,    
 .   2016–2017 .   .    

  0.11–0.12 3 (110 ),  2018 . –  0.01 3 (100 
),          2.15  

1.16 / . 

 2.        ( · 2) 
  2016 . 2017 . 2018 . 

      
 11.3±0.6 3.3±0.2 11.2±1.2 3.2±0.3 13.9±1.4 3.8±0.3 

 9.5±0.7 3.1±0.2 11.1±0.9 3.6±0.3 9.2±0.7 3.0±0.2 
 17.4±1.8 3.6±0.4 20.2±1.4 4.1±0.3 10.1±0.3 2.1±0.1 

          2016–2018 . 
       [7, 8].  

2016–2018 .  3         
350±20  ,   90±12  . 

 2016–2018 .       122  
1369 · -2· -1,   420±47 · -2· -1 (n=60),    

      [5, 8, 9].   3  
        (2016 . – 
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407±54, 2017 . – 429±86  2018 . – 422±119, · -2· -1, . 3). 
        

 ( . 3), ,       
    .       

      ( . 3),   
        0.5 · -2· -1, 
        1 · -2· -1. 

 3.        ( · -2· -1) 
 
 

2016 . 2017 . 2018 . 
      

 440±74 146±31 451±119 140±30 467±134 131±32 
 283±36 102±8 320±84 108±31 278±81 80±17 

 425±55 99±13 479±67 98±15 308±72 66±12 
      2016–2018 .  

125±18 · -2· -1,   43  285 · -2· -1.  
      ( . 3)   – 139±16 · -2· -1, 

    ,   [8].  
         

(97±12  87±13 · -2· -1 ).  2016–2017 .  
     3    (132±21 

 129±22 · -2· -1, ).  2018 .    
  115±22 · -2· -1,     –  1.5  ( . 3). 

 ,   ,      
  :   – 3.7±0.2%,   – 3.0±0.1%, 

  – 2.5±0.3%,      
 .        

  :   – 3.0±0.4%,   – 
2.3±0.4%,   – 2.2±0.2%,     

  [8, 9].    2016–2018 .    , 
  ,        ,  

   [8, 9]. 
        

   3      -   2016–2018 .  
4.8±0.4 ,    – 1.48±0.13 .       

 (2.9–3.1 · -1,   850–950 · -1 ).    
    – 280–450 · -1,    60–90 · -1. 
     99±8     

( · -1) (n=60)      1  (   
   13 ),   37  199 · -1.  2016–2018 . 
        

92±13, 96±17, 109±15 · -1 ( ).   
         91±11 · -1,  
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 (116±3  120±14 · -1 ).     
 3      ( . 4),      

 ,         
   ,         

( . 4). 

 4.        ( · -1) 
 

 
2016 . 2017 . 2018 .

      
 83±19 43±6 88±27 47±4 101±19 56±7 

 116±3 89±11 117±2 76±9 115±3 62±5 
 96±9 42±3 107±12 47±2 156±29 53±4 

       
  ,      .  

  ,      ,   
   21±2  .   (    

1 )   :   – 19±3,   – 26±6,  
 – 28±7 · -1.       
     (  50 · -1),  –   

   – (1–3 · -1). 
      2016–2018 .  

57±6 · -1,     (2016 . – 58±16, 2017 . – 56±10, 2018 . 
– 57±9 · -1).      

   ,        
    ( . 4).     

 14±2  .       
   (  – 11±4,  – 19±6   – 13±6 

· -1). 
   ,      
         (    300±40 

  570±80 ).        
      65±10     

  ,    140±20 .  ,  3   
  275±10  ,   165±15  . 

 ,  .       
 3     2016–2018 .    

         
     [5, 7, 8].    

       0.5 / .  2016–2018 . 
        
 3±0.2%   2.5±0.1% .   3 -    3 

       1.7 
.  (    0.5 .  ),   2016 .   560±10 

 (190  ),  2017 . – 600±13  (180  ),  2018 . – 570±12  (160  
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).            
  100±6 ,    60±4 .      

    ,    
     300±40   

    ,   –  570±80 . 
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328–332. 
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       //  
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     // . 2017. . 57.  2. . 339–
347. 
9.  . .,  . .,  . .   

     (   
 )    (    ) // 

. 2012. . 52.  1. . 121–130. 
 

In the summer-autumn period of 2016–2018 studies of concentrations, gross stocks of 
suspended matter and fluxes of dispersed sedimentary matter (vertical and lateral) in the 
water column of three bays of the Karelian coast were conducted. It was revealed that the 
total sedimentation of suspended matter at the bottom per day in three bays averaged 
4.8±0.4 tons, of which suspended organic matter – 1.48±0.13 tons, while on average, 
275±10 kg of suspended matter were removed from these bays, of which 165±15 kg of 
suspended organic matter. 



138 

 . .,  . .,  . .,  . . 
(     . . .   , . ,  
e-mail: ovdina@igm.nsc.ru)  

       
    .   (  

 ) 
Ovdina E.A., Strakhovenko V.D., Malov V.I., Malov G.I. 
(V.S. Sobolev Institute of Geology and Mineralogy of the Siberian Branch of the Russian 
Academy of Sciences, Novosibirsk) 
The influence of a local gas emission source on the geochemistry 
and mineralogy of the bottom sediments of Lake Shchuchye 
Bazovoe (south of Western Siberia) 
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 -      
,  ,     ,  . 

     -  , 
 -1, -3  .  -  

      .   
        ( . 1).  

Fe (%)   .    0.4;   . -1 – 0.2,  
  . -3 – 0.3. 

 
 1. -      , -

1, -3. 
   pH 

  -  
- ,  

5.61 

-1 -  
,  

4.97 

-3  -  
- ,  

5.04 

 
      

       [5]  
    .  

  Mn, Sr  Ca    ( . 1).  Fe  
  .    2.2;  . -1 – 1.5, 

  . -3 – 0.7. 
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      [5]. 
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  //  . 2016. . 43.  3. . 336–344. 
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5. Wedepohl K.H. The composition of the continental crust // Geochimica et 
Cosmochimica Acta. 1995. V. 59.  7. . 1217–1232. 
 
When sampling the bottom sediments of Lake Shchuchye Bazovoe, gas bubbles, 
presumably methane, were noticed on the surface, in the water column and in the core 
itself. The geochemical and mineral composition of the bottom sediments of Lake 
Shchuchye Bazovoe and nearby lakes has been studied. There are no significant 
differences in the composition of waters and geochemistry of bottom sediments between 
the lakes. In the mineral composition, the differences can be traced in the authigenic 
component – pyrite is not established in the bottom sediments of Lake Shchuchye Basnoe, 
unlike other lakes. Presumably, the vital activity of methane-forming bacteria is connected 
with this. 
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    2006–2014 .   7     

     , . . 
      , 

         
     ,      

  (Na, K, Mg  SO4). 
 

     2   
    :    

[1, 2].      i  
    ( ): 

[i] = a + b[Cl],    (1) 
         (   ), 

  ,       
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 . 
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 ),          
 ,        

          
      .    

   [3]. 
- ,   (1)    
       ,    
          . 

        
       

         
    .     

( )   ,  
     

          
   (1)   . 

 
.          

        2006–2014 . 

 i   -
 

  (1)   
a b r 

Na   . 9.83 0.560 0.999 
K   . 2.05 0.0203 0.999 

Mg « . 4.16 0.0671 0.999 
Ca   

. 
 (  7%  [Cl] = 1.0 / ) 

  07.2010, 
01.2011 

. 70.8 0.0103 0.998 

  , 08.2010 « 84.3 0.0090 0.999 
  « 60.8 0.0100 0.999 
  « 73.3 0.0095 0.997 
   

. 
 (  30%  [Cl] = 3.0–5.0 / ) 

  . 33.1 0.0129 0.999 
  « 22.8 0.0138 0.999 

SO4   . 40.1 0.142 0.999 
HCO3   

. 
 (  9%  [Cl] = 1.0–2.5 / ) 

  07.2010 «  (  21%  [Cl] = 4.0 / ) 
  , 08.2010, 

01.2011 
«  (  29%  [Cl] = 2.5–3.5 / ) 

  «  (  9%  [Cl] = 4.0 / ) 
  «  (  21%  [Cl] = 4.0 / ) 
  «  (  67%  [Cl] = 3.0–4.0 / ) 
  «  (  10%  [Cl] = 2.0–3.0 / ) 
  . 72.9 0.0126 0.992 

 
,       
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According to the data of field observations in 2006–2014 at the mouths of 7 medium and 
small rivers of the Black Sea coast of Russia, conditionally non-conservative, i.e. actually 
corresponding to the conservative behavior of calcium and hydrocarbonates, due to the 
contribution of dispersed groundwater runoff to their inflow into the mixing zone of river 
and sea waters, was established with strictly conservative behavior of other major ions 
(Na, K, Mg, and SO4). 



148 

 . .1,  . .2 
(1     . . , . ,  
e-mail: Alla_Savenko@rambler.ru; 2     

  , . , e-mail: oleg.pokrovski@get.omp.eu) 
      
   .  ( . , 

 ) 
Savenko A.V.1, Pokrovsky O.S.2 
(1Moscow M.V. Lomonosov State University, Moscow; 2Federal Research Centre of 
Complex Studying of the Arctic Region RAS, Arkhangelsk) 
Regularities of migration of the major ions and dissolved trace 
elements in the mouth of the Savushkina River (Paramushir 
Island, Northern Kuriles) 

 
 :  ,  ,    
, . , . ,   
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(Cl, HCO3),   (Na, K, Mg, Ca, SO4),  (F) 

 -      ( ), 
       2% 
   . . ,     

 300–500 / .     3%. 
  ,    .   
      (Na, K, Mg, 

Ca, SO4, HCO3)     (B, F, Rb, Cs, Sr, Mn, 
Cu, Cd, V, Cr, Ga, As, Mo, U),     

 : 
[i, / ] = a + b[Cl, / ],   (1) 

    .     
     (1)   
   (19800 / ),    

      . 
  .     ( -  

)   2009 .     
      (B, F, Rb, Cs, Sr, V, As, 

Mo, U) [9];       (  )    
 2016 . –    [10].   

   .       2000 
 2001 .        [7]. 

       
  .         

 : –    ( ), 
      ( ),  

       
 ( , ,  ). 

      ,  
 3%      (12.5 / ).  

         
 45%      (4.5 / ).  

       27  33% 
       (2.3  109 / )   

46 11% –   ( , . 1, 2). 
        , 

 ,   -  . 
   ,   ,      . , 

       (  
   3%      ,  

    ) [9, 10],     
.       ,  
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        [8]. 

 
.         

   . , .  

-  i 
-

 

  (1)  
   

  

  
   

, /  

a b r   
(1) [11*, 12**] 

  
Na . 4.28 0.552 0.999 10940 11010 
K . 1.29 0.0204 0.999 405 408 

Mg . 6.57 0.0677 0.999 1350 1330 
Ca . 13.3 0.0204 0.999 417 421 
SO4 . 43.1 0.139 0.999 2800 2780 

HCO3 . 25.2 6.05 10–3 0.999 145 145 
 

Si .  (  3%  [Cl] = 5–10 / ) – 2.80 
Rb . 5.3 10–3 5.89 10–6 0.999 0.122 0.120 
Cs . 9.1 10–6 1.37 10–8 0.999 2.8 10–4 2.9 10–4 
Sr . 0.046 4.04 10–4 0.999 8.05 7.93 
Ba .  (  45%  [Cl] = 3.2 / ) – 0.015 
B . 0.012 2.23 10–4 0.999 4.43 4.50 
F . 0.064 6.31 10–5 0.999 1.31 1.33 
V . 2.3 10–3 –4.49 10–8 0.995 1.4 10–3 1.5 10–3 
Cr . 9.1 10–4 –3.39 10–8 0.997 2.4 10–4 2.1 10–4 
Ga . 4.8 10–5 –2.41 10–9 0.997 2.6 10–7 1.5 10–6 
As . 2.0 10–4 8.02 10–8 0.996 1.8 10–3 1.7 10–3 
Mo . 1.9 10–4 4.91 10–7 0.998 0.010 0.010 
U . 2.1 10–5 1.50 10–7 0.999 3.0 10–3 3.0 10–3 
Ti .  (  27%  [Cl] = 7–9 / ) – 7.7 10–6 

Mn . 0.034 –1.71 10–6 0.998 1.2 10–4 1.6 10–5 
Fe .  (  33%  [Cl] = 6–7 / ) – 2.8 10–5 
Cu . 2.7 10–3 –1.19 10–7 0.992 3.4 10–4 2.5 10–4 
Cd . 1.6 10–4 –6.04 10–9 0.996 4.0 10–5 6.8 10–5 
La .  (  65%  [Cl] = 3–4 / ) – 4.2 10–6 
Ce .  (  67%  [Cl] = 3–4 / ) – 4.2 10–6 
Pr .  (  45%  [Cl] = 4–6 / ) – 5.6 10–7 
Nd .  (  53%  [Cl] = 4–5 / ) – 2.9 10–6 
Sm .  (  48%  [Cl] = 4–6 / ) – 6.0 10–7 
Eu .  (  33%  [Cl] = 6–7 / ) – 1.4 10–6 
Gd .  (  48%  [Cl] = 4–5 / ) – 9.4 10–7 
Dy .  (  46%  [Cl] = 6–7 / ) – 9.7 10–7 
Ho .  (  38%  [Cl] = 4–5 / ) – 3.1 10–7 
Er .  (  41%  [Cl] = 4–5 / ) – 8.3 10–7 
Tm .  (  32%  [Cl] = 4–6 / ) – 1.4 10–7 
Yb .  (  40%  [Cl] = 5–6 / ) – 8.6 10–7 
Lu .  (  41%  [Cl] = 4–6 / ) – 1.7 10–7 

: *  , Sr  F   35‰; ** . 
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In the mouth of the Savushkina River, which flows into the Sea of Okhotsk from the 
Paramushir Island, the conservative behavior of all the major ions and a number of 
dissolved microelements (B, F, Rb, Cs, Sr, Mn, Cu, Cd, V, Cr, Ga, As, Mo, and U) was 
established, as well as a weak consumption of silicon by aquatic biota (no more than 3% of 
the input with river runoff), sorption on terrigenous suspensions of dissolved barium (up to 
45% of its content in river waters), and removal of up to 27, 33, and 46 11% of the runoff 
of conditionally dissolved forms of titanium, iron, and rare earth elements in the process of 
coagulation and flocculation of colloids were observed. 
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The mineral and material composition of street dust in the territory of Mestrechensk 
(Kemerovo oblast) exposed to the influence of coal mining enterprises has been 
investigated. In the samples, a complex of modern analytical methods had determined the 
types of natural and technological formations and their ratios. In samples, the proportion 
of natural particles (60–75%) was found to be higher than that of techogenic entities (25–
40%). The highest proportion of technogenic particles are coal-fired dust and coal-fired 
particles (25–40%), which can come from coal-fired enterprises close to the city and from 
the wind transport of particles, technogenic and contaminated soil in the city. The work 
was carried out with the support of the RFBR Grant 20-05-00675 A. 
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The paper presents the results of studies of the Black Sea shelf zone at the place where the 
Kodor River flows into the sea, carried out in 2021. Spatial surveys using ADCP revealed 
zones of increased concentration of suspended matter in the shelf water area and its 
distribution in the water column. The facts of the transport of suspended matter by the 
background alongshore current, both in the northwestern and southeastern directions, have 
been confirmed.  
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In arid regions, dust storms are an important episodic source and supplier of material for 
sediments and sedimentary rocks, affect the geochemical processes of sedimentation. 
Using meteorological data, the mineralogical and biogenic composition of Aeolian 
particles of dust storms in the Eastern Sub-Azov region in 2019–2020 was studied. 
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In the estuaries of rivers and various areas of Lake Onego, the mineral and chemical 
composition of suspended matter was studied in the period 2020–2021. The mineral and 
chemical composition of the sedimentary matter of different areas of the lake mainly 
reflects the composition of the suspension of the rivers flowing into them, with the 
exception of the Suna River and the elements Na, K, Al, Mg. 
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The long-term (2009–2019) patterns of long-range transport of air masses and associated 
anthropogenic impurities for different seasons are analyzed, and the role of local and 
transboundary atmospheric transport of lead and cadmium in environmental pollution of 
the Kaliningrad and Arkhangelsk regions. 
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As a result of the study of 12 lithological cores in the sedimentary deposits of the Vistula 
lagoon of the Baltic Sea, organomineral formations (sapropels) of a mineralized type were 
identified. They are located under a layer (thickness from 30 to 65 cm) of modern mineral 
bottom sediments. The thickness of the sapropel layer is more than 1 m, their formation is 
associated with the historical stage of the lagoon development, when the main source of 
sedimentary material was river runoff. 
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The results of the study of dispersed sedimentary matter in the atmosphere of the Arctic, 
carried out by employees of the Shirshov Institute of Oceanology RAS together with 
colleagues from a number of Russian and foreign institutes in the last 30 years. It is shown 
that dispersed sedimentary matter has a significant impact on the environment and climate 
change in the Arctic and plays an important role in the processes of sedimentation. 
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The stratification of optically active components in the surface layer of seawater is taken 
into account in order to clarify the values of the absorption coefficient of suspended 
particles measured using the integrating sphere. The results were obtained on the 84th 
cruise of the R/V Akademik Mstislav Keldysh (European Arctic – 2021, July 24 – August 
26, 2021). 
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The aim of the study is to build three-dimensional density and magnetic models of the 
Earth's crust of Belomorje using instrumental measurements and modeling technologies of 
the Integro software complex. Using a density model, the positions in the earth's crust of 
reference speed layers and the Moho boundaries are determined. The volumetric magnetic 
model demonstrates the relationship of depth and surface formations. Structural features of 
models can act as pointers of promising areas in the search for minerals.  
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The granulometric composition characterizing the degree of dispersion of lake bottom 
sediments is their important characteristic. The accumulation of silt sediments in the lakes 
is accompanied by the redistribution and transformation of organic matter (OM), 
mineralization 
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It was determined on a base of the last 20 years investigations in the marginal filter zone of 
the Severnaya Dvina River that the losses of suspended matter, dissolved and suspended 
forms of iron and manganese were significantly depended on the seasons. The average-
weighted on water discharge estimations of SPM, dissolved and suspended forms of Fe 
and Mn were 58, 55 and 22% from total flux.  
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In the typical Mezen and Kuloy estuaries, which have an erosion funnel-shaped extension 
towards the sea and are strongly affected by tidal level fluctuations, the main factors in the 
dynamics of suspended matter and sedimentation processes are reversible tidal currents, 
river flow of water and sediments, surge phenomena and changes of the longshore 
transport of suspended sediments as a result of coastal abrasion. 



209 

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

(1   , . , e-mail: n_zaretskaya@inbox.ru; 
2     , . ; 3  . , . 

)  
  -  

 
Zaretskaya N.E.1, Korsakova O.P.2, Baranov D.V.1,  
Lugovoy N.N.1, 3 
(1Institute of Geography RAS, Moscow; 2Geological Institute of FRC KSC RAS, Apatity; 
3Moscow State University, Moscow) 
Late Pleistocene summary section of South-eastern White Sea 
region 

 
 :  , ,  , 
-  , ,    

  
        

 ,  , -   
        . 
,       .   

 ,   ,     .  
 

 ,     , 
       

 -  ,  :  
 -     

 ( -  )    -  
   ( -  ),     
 .        , 

   -  ,    
     (    ) – 
, , , ,    . 

     2020–21 . 
  ,       

        
,   -  . 

   -  
        , 

    .   
,         

  ,  -  
 5     [1, 2].   , 



210 

   5d – 4,   
     -  .  

,    90  . . [3], 75–70  . .  
70–65 . . . [4],    ,  

   [5, 6].  ,    
  , .    4  3 60 . . ., 

   [3],   ,  
 [7],      50–45 . . . 

[4].        
     2,   

  ,       
      [8].   

   –    
      

  .  
          

   ,   
 ,    -   

 ,          
.       - ,   

     .  
    -   

   ( .).     
  .      

    .  ,    
   161–111 . . .    
-     ,  

   [9].    
         

   .   -   
    ,   

 .    -  104 . . .  , 
    -    .  

    ,  -   
  ,       

,    ,     
 .        

    .    .  
 ,       

-  . - ,     
     ,   , 

    ,    
     .    



211 

   5d   5b. 

 
 

.     -
  

 
 ,     ,  

« »  ,     
        



212 

.         
.      -    62-52 . 

. .       , 
      ,  

   60 . . . [7]       
    77–52 . . [4, 7, 8].  

   -    
         

     .    
  ,   ,   

   ,   .     
 -    39–34 . . .     

 .  
      ,  

  -     (  ).  
   .     ,    
    500     25 ,  

    ,  
   .    ,   

         .   
    .     

   ,     
.    -  
,   . ,    

    .  
     

 -    ,  
 2,     . 

       
     ,    

     «    
   .      

 -  15 . .    -  
   18–20       

 1–2   .       -
     -  21 . . [4]. 

 ,  ,      
 ,  2,   -  

    . 
      

      
  .  ,    

      , 



213 

    ,      
       
.  ,   ,    

,      .  
      (   20-05-

00613). 
 

  
1.  . .      

   -   //   
 .   . 1946. . 37. . 64–

79. 
2.  . .         

      . , 
1982. 156 . 
3. Svendsen J.I., Alexanderson H., Astakhov V.I. et al. Late Quaternary ice 
sheet history of Northern Eurasia // Quaternary Science Reviews. 2004. V. 23. P. 
1229–1271. 
4. Larsen E., Kjær K.H., Demidov I.N., Funder S., Grøsfjeld K., Houmark-
Nielsen M., Jensen M., Linge H., Lysa A. Late Pleistocene glacial and lake 
history of Northwestern Russia // Boreas. 2006. V. 35 (3). P. 394–424. 
https://doi.org/10.1080/03009480600781958 
5.  . .,  . .,  . .   // 

  (1:1000000),  ,  ,  Q-38 
( ),  . 2012. C. 86–122. 
6. Astakhov V., Shkatova V., Zastrozhnov A., Chuyko M. Glaciomorhological 
map of the Russian Federation // Quaternary International. 2016. V. 420. P. 4–14. 
7. Jensen M., Larsen E., Demidov I., Funder S., Kjær K.H. Depositional 
environments and sea level changes deduced from Middle Weichselian tidally 
influenced sediments, Arkhangelsk Region, northwestern Russia // Boreas. 2006. 
V. 35. P. 521–538. 
8. Zaretskaya N.E., Rybalko A.E., Repkina T.Yu., Shilova O.S., Krylov A.V., 
Late Pleistocene in the southeastern White Sea and adjacent areas (Arkhangelsk 
region, Russia): stratigraphy and palaeoenvironments // Quaternary International. 
2020. V. 605–606. P. 126–141. https://doi.org/10.1016/j.quaint.2020.10.057 
9.  . . ,     

       //  
 . 2008. C. 144–156. 

 
On the eastern coast of the White Sea, natural outcrops of Late Pleistocene sediments 
including marine, glaciomarine and glacial deposits were studied, to establish their age and 
sedimentary setting. It was found that the sections include six strata of different ages. The 
origin and stratigraphic position of at least two of them still remains unclear. 
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The influence of the average and minimum depths of the Mudyug canal at the mouth of the 
Severnaya Dvina River on the volume of its storm drift was estimated. It was found that 
there is no connection between the minimum depth on the channel and storm drift, and for 
medium depths the connection can be characterized as weak. 
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The study of estuarine areas of small rivers of the northern and arctic seas has been one of 
the activities of the Institute of Oceanology named after V.I. P.P. Shirshov RAS. In the 
course of these studies, a wide variety of processes taking place in their estuaries, and the 
features of marginal filters, fundamentally different from medium and large rivers, were 
established. 
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The bottom relief research of the Velikaya Salma Strait of the Kandalaksha Bay on the 
White Sea was conducted. As a result, we received a set of maps for the studied territory 
using morphostructural GIS-analysis. The resulting scheme of morphostructural zoning 
reflects the geological and tectonic structure of the territory. 
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The ion composition and algoflora of the snow cover on the coast of the Onega and Dvina 
bays of the White Sea were investigated. In the snow, only nine microalgae taxa belonging 
to the Bacillariophyta department were determined. The nonretic boreal species 
Rhizosolenia setigera prevails in most study areas. 
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Over ten years of observations of the White Sea coastal stratified water bodies, facts have 
accumulated that indicate the possible underground influx of saline sulfide waters into the 
bottom layer. Solving the question of the origin of the lower water mass is important for 
building a model of their ecosystem. 
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In March 2021, the researches were held as part of the study of lakes at different stages of 
isolation from the Kandalaksha Bay of the White Sea surroundings of the BBG MSU new 
object – Bays of Biofilters. The existence of a stratified structure in the gulf is presented in 
the work. It is due to the relief of the bottom, like bucket lips and the presence of hydrogen 
sulfide infection at depths below 10 m. H2S concentrations in the bottom horizons reach 
values of 25 – 27 mg/l. 
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Distribution of macrozoobenthos on drylands at the mouths of 
the Letnyaya Zolotitsa and Lopshenga rivers (White Sea basin) 
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 Arenicola marina.    
   200 ./ 2   – 185.08 / 2. 

       1. 
 
 1.        

   
3 4 5 6 7 8 9 10 11 12 13 14 

 Annelida,  Polychaeta 
1 Arenicola marina 
(Linnaeus, 1758)         + + + + 

2 Spirorbis spirorbis 
(Linnaeus, 1758) +            

3 Polychaeta sp.   +          
 Mollusca,  Bivalvia 

4 Macoma balthica 
(Linnaeus, 1758)   +          

5 Mytilus edulis 
(Linnaeus, 1758) +      +      

 Mollusca,  Gastropoda 
6 Littorina obtusata 
(Linnaeus, 1758)      + + + + +   

 Arthropoda,  Malacostraca 
8 Gammarus oceanicus 
(Segerstrale, 1947)  + +  +  + +   +  

 Arthropoda,  Insecta 
9 Coleoptera sp.     +        
10 Diptera sp.    +         

 
            

 .  ,    ,  
      

 .         
 Arenicola marina,  Gammarus oceanicus   
 Littorina obtusata. 

   1, 2     
         

     .  
      

     ,    [3].   
         

    ,    
    .   
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11, 12, 14          
     Arenicola marina. 

 
  

1.  . .      
  (  ) //  . 2004. . 31.  1. . 

5–14. 
2.         

    :  
   /  . . . , . . , . . 

. .: , 1984. 52 . 
3.  . .       

  //   II   (  ). 
 
Data on the distribution, abundance and biomass of macrozoobenthos on drylands in the 
mouths of the Letnyaya Zolotitsa and Lopshenga rivers of the White Sea basin are 
presented. The abundance and biomass of benthos across stations are heterogeneous and 
differ greatly. Low benthos biodiversity was noted at all stations. 
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 2019  // . 2019. . 59.  6. . 1089–1092. 
2.  . .,  . .,  . .  

     . .: 
, 1991. 195 . 

3.  . .,  . .,  . .,  . .  
       (  ) //  

 . 2020.  5. . 121–129. 
4.  . .,  . .,  . .   

           
        //   

. 2021.  7. . 54–59. 
5.  . .,  . .       

   //  XXIII   
 ( )   . . III. . 2019. . 217–

221.  
6. Yu t S.S., Miskevich I.V., Shtemberg O.N. Chemical weapons dumping and 
White Sea contamination // Sea-dumped chemical weapons: aspects, problems 
and solutions. Dordrecht: Kluwer, 1996. P. 157–166.  
7.  . .,  . .     

 ? // . 1991.  6. . 30 31. 
 
The features of the oxygen saturation of water in the mouths of the rivers of the White Sea 
at the end of winter in the presence of ice cover are studied. They are mainly regulated by 
the magnitude of the tide, which determines the scale of the violation of the integrity of the 
ice cover and the conditions for the mass development of microalgae. In the conditions of 
the southern regions of the White Sea, already in March, in the mesotidel estuaries of 
rivers, the oxygen supersaturation reaches 105-109 % and becomes commensurate with the 
level recorded in the summer period. A similar situation can also be observed in the areas 
of intensive work of the icebreaker fleet. Such a phenomenon is probably characteristic 
only for the XXI century against the background of the observed climate warming. 
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Kenozersky)  

«Underwater meadows» of Zostera marina L. in the estuaries of 
the Dvina bay and eastern part of the Onega Bay of the White 
Sea 
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The article gives us information on the communities of Zostera marina – the vascular 
macrophyte found in the White Sea. It presents the data on new habitats of the species, 
taking into consideration different ecological conditions of the Dvina and Onega gulfs, as 
well as some biometric indicators from samples taken on the dry lands of littoral and 
sublittoral areas. 
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On the marches of the White Sea coast on the Onega Peninsula 

 
 : , ,  , ,  . 

 
        

    – .      
   ,    .   

       
     ,  

 .  
 

,       
   .     

,         
         , 

   1.   
  ,      
.  

         
    ,   

  [1].      
,      ,  
       

  «  »   . , 
  :  ,  ,  
,   , , , , ,   
     ( ).  

 ,     
,   . ,     

.      
 ,     : 1) 

     ( , )  2) 
    .  

 
                                                 
1 ,       ,    

         [2]. 



259 

 
.   (  -  )  
 : 1 –  , 2–  , 3 –  

   . , 4 –  . , 5 –  , 6 – 
 , 7 –     . , 8 –  . , 

9 –   (   ), 10 –     . 
 

 ,    .    
  :  ,  , 

       ,  
  . ,       

   . ,     
    ,    

,     .     
     .  – 

         
 : , , , .     

       ,  
      .  

   ,       ,  
      .  

      .   
   ,  ,      
    ,     

 . ,    ,   
,         

   ,      ,  
  [3, 4].  



260 

      .  
          

  .       . 
        

   ,   . ,  
,           

  ,     .  
         .  

         
  ,     

  ,     . , 
       ,    

 .  
     ,    

,   ,    
 .     . 

  ,      
      2017–2020 .,   

        Carex 
recta  Carex aquatilis – 0.6–0.8          
Bolboschoenus maritimus – 0.5   ,    

   70–80%.    
     Phragmites australis,  

  20 %,        , 
   2    .  

          
    .      

   ,       
  ,    
 .        

     Carex subspathacea, C. 
salina, C. glareosa, C. mackenziei, Plantago maritima, Puccinellia phryganodes, 
Salicornia europeae, Triglochin maritima, Tripolium pannonicum.    

  Hippuris tetraphylla,   -  . 
     ,   

  ,    
       

 .  – Alopecurus arundinaceus, Bolboschoenus 
maritimus, Eleocharis uniglumis, Phragmites australis.  

      ,   
     Calamagrostis 

langsdorfii, Festuca rubra, Sonchus humilis,      
  – Drepanocladus aduncus, Warnstorfia fluitans, Calliergon.  



261 

      . ,   
 ,         

      Bolboschoenus 
maritimus, Eleocharis uniglumis, Phragmites australis.   , 

 ,  . ,     ,    
 ,       

      
.      ,  

        
    .  

        
  ,     

   ,    
  .     

   ,     
  ,        

    ,  -   
,    ,    

    [5]. 
 ,       

 ,     . 
    -      

     ,   
     «  » , 

,   . 
,         

   ,      
    .  

        0128-
2021-0006         
(   02/2021- )  «   »: «  

 –   .   ». 
 

  
1.  . .       

        // 
 . 2019. . 47.  4. . 32–52. 

2. Bakker J.P. Ecology of salt marshes. 40 years of research in the Wadden Sea. 
«Waddenacademie», Leeuwarden the Netherlands, 2014. 53 p. 
3. De Leeuw J. Dynamics of salt marshes vegetation. CEMO/NIOO publication 
no. 586. Enschede the Netherlands, 1987. 177 p.  
4.  . .       

  . : -  , 2008. 225 .  



262 

5.  . .,  . .     
   //  . 2020.  39. . 47–34. 

 
A significant part of the Onega Peninsula's White Sea coast is occupied by marshes (low 
tidal shores), where they are mainly confined to river estuaries and bays, where the wave-
breaking effect decreases. Their development is different in development zones. The 
article discusses the classification of marshes of the Onega Peninsula by the type of 
hydrological regime and the type of halophytic vegetation that initiates the accumulation 
of sediments. 
 
  



263 

 . .1, 2,  . .2 

(1  , . - , e-mail: donotdespair@yandex.ru; 2  
  . . .  , . , e-mail: nikonov@ifz.ru) 

      
  13  1550 . 

(   1542 .)      
Nechaev S.Yu.1, 2, Nikonov A.A.2 
(1Russian Academy of Sciences Library, Saint Petersburg; 2Scmidt Institute of Physics of 
the Earth of the Russian Academy of Sciences, Moscow) 
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Field geological and geomorphological studies, radiocarbon dating and diatom analysis of 
the deposits composing marine terraces, interpretation of satellite images and DEM was 
conducted. As a result, the morphostructural pattern of the Varzuga river estuary was 
developed, the rates of block uplift estimated, and the dynamics of the coastal evolution 
reconstructed for the last ~ 7.5 thousand years.  
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According to preliminary data, the relative sea level in the northwest of the Gorlo Strait in 
the Holocene was 1–2.5 m, and in the estuary of the river Koyda – 0.5 m higher than the 
average modern Mean High Water Springs (MHWS). 
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The results of marine and coastal studies on the structure of the Quaternary cover and the 
history of the development of the White Sea in the Late Neopleistocene and Holocene are 
considered. It is shown that despite some discrepancy between the data and, especially, 
research methods, the joint use of the materials obtained allows a more detailed description 
of the paleogeographic development of the periglacial - sea basin in the White Sea hollow. 
The main controversial issues of the history of the formation of the White Sea are 
considered.  
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The content of nutrients in atmospheric precipitation and snow cover on the territory of the 
Arkhangelsk region was estimated. The concentrations in the snow cores were lower 
compared to the values in the monthly average precipitation samples in most cases. 
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Samples of five species of Sphagnum were taken from the Ilas bog massif (Arkhangelsk 
region, Primorsky district): Sphagnum majus, S. lindbergii, S. papillosum, S. fuscum, and 
S. capillifolium. The quantitative content of such photosynthetic pigments as chlorophyll a, 
chlorophyll b and carotenoids was determined in the selected samples. 
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