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The existence of a strait between the Aral and Caspian Seas in 
Late Neopleistocene – Early Holocene 
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The analysis of the history of the development of the relief of the Aral Sea region allows 
us to conclude that at the end of the Neopleistocene - the beginning of the Holocene, 
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deep paleovalley developed earlier during the flow of water from Western Siberia along 
the Turgai trough, then along the Turan and Paleouzboy into the Caspian Sea. 
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  «Snowball Earth»  
  

Barenbaum A.A. 
(Oil and Gas Research Institute (OGRI) RAS, Moscow) 
Confirmation of “Snowball Earth” hypothesis by Galactic model  
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Using a modified version of Galactic model, it is shown that the empirical facts underlying 
“Earth-snowball” hypothesis may well be explained by galactic comet bombardments in 
period of Sun movement in galactic arm Crux-Scutum. 
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 : , ,  ,   , 
 ,   

 
       ,  194-

08-14,      194-08-01   , 
     ,    
     -  

  .      
      

          
 . 

 
     (  ) 

  ,   ,    .    
   ,     – 

 (80 000 2    5–6    
 15–20 ) [1].      

,        
   ,      

  ,   . , ,  
 ,       

    ,    
     .      

        
     . 

         
    ( -1),  194-08-14 

(44º59'331'' . ., 48º36'510'' . .,   10.3 ,   320 ), 
     194-08-01 (45º00'063'' . ., 

48°28'859'' . .,  7.5 ,   422 ) [2]  15 



27 

 ,        
 2013 .    «  ».    

          
 2   0.1 .       

     (36  )  
  2  ,       0.1 . 

        75%-   
    «  ».   

   .     
    .    

     ,   
     , 

 ,    [2–5].  
        

   38  ,   10  
  .     

     ,   .    
        Cyprideis 

torosa (Jones, 1850),    .  
        

 .  ,      
 .   ,   , 

        
Euxinocythere virgata (Schneider, 1962), Tyrrhenocythere amnicola donetziensis 
(Dubowsky, 1926)  C. toros .    

      20–30 .  
      , 

 194-08-14  194-08-01  , 
      .  

      C. toros .  
    C. torosa,  

      
  .  ,    

        
,        

.        
  , ,  

.  ,      
   ,   

 .  ,  , 
      ,  

.        
  C. torosa  ,    



28 

 .       
   .  

      20-35-90020/20   
  (   0128-2021-0006). 
 

  
1. Leroy S.A.G., Marret F., Gibert E., Chalie F., Reyss J.-L., Arpe K. River 
inflow and salinity changes in the Caspian Sea during the last 5500 years // Quat. 
Sci. Rev. 2007. V. 26 (25–28). P. 3359–3383. 
2.  . .,  . .,  . .,  . .,  

. . -     
   // . 2014. . 54.  2. . 233–242. 

3. Zenina M., Ivanova E., Bradley L., Murdmaa I., Schornikov E., Marret F. 
Origin, migration pathways, and paleoenvironmental significance of Holocene 
ostracod records from the northeastern Black Sea shelf // Quaternary Research. 
2017. 87. P. 49–65. 
4.  . .,.  . .,  . .,  . ., 

 . .       
     // . 2018. . 58.  1. 

. 89–101. 
5.    .  

   . .  /   / . . 
. . ; . . . , . . , . . , . . 

. .:   , 2020. 689 . 
 
Ostracod analysis of core material from Rybachye structures, core GS194-08-14, a 
collection of ostracod species from core GS194-08-01 and meiobenthos samples taken on 
the northern shelf of the Caspian Sea allow us to identify three main transgressive-
regressive phases in the Holocene development of the study area. Compared results of the 
obtained materials with previous studies in the region make it possible to reconstruct 
paleoenvironmental conditions and the changes dynamics of the Caspian Sea from the 
Boreal period beginning. 
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In the surface sediments of the southern guyots of the Emperor Seamount Chain,  rich 
fauna of radiolarians (134 taxa) are recognized. Radiolarian assemblages recognized on the 
Nintoku and Jingu Guyots differ from the assemblages on the Ojin and Koko Guyots. It is 
confirms the biogeographic boundary in this area [1–4]. 
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Three sediment cores from the southern, central and northern parts of the Chukchi Sea 
were selected and studied. 210Pb-method was used to date the sediments and to determine 
the rates of recent sedimentation. In the northern part of the Chukchi Sea, a minimum 
sedimentation rate of 0.73 mm y-1 was observed. In the central part, a rate of sedimentation 
amounts 1.97 mm y-1. Maximum values (10.36 mm y-1) were measured in the southern part 
of the Chukchi Sea. 
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Data on silicoflagellates from the Cenozoic section of West Kamchatka at the Kvachina 
Bay are presented. Silicoflagellate-bearing sediments are located within the upper part of 
section (the Belesovataya Sequence). The occurrence of marker taxa implies an Oligocene 
age for the studied sediments which is in agreement with the age determined using 
diatoms. 
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Grounds for construction of the International Stratigraphic Scale 120 years ago and its 
current state are considered. Great significance of deep sea drilling data for development 
of stratigraphical methodology and increased role of integrated approach to building 
stratigraphic schemes of new generation are emphasized. 
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Specific features of marine Paleogene deposits in the Koryak Upland depressions, 
Northeast Asia are considered. Main events (tectonic, paleogeographic, sedimentary, biotic 
and climatic) are established and correlated. 
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The system of deltas and deltas of large and small streams is considered with the 
involvement of geomorphological, landscape-climatic and geodynamic factors for the 
development of a model for the formation of the studied strata. In the upper part of the 
litho-hydrosphere a specific landscape-geomorphological pattern was revealed, reflecting 
the systems of zones of geodynamic instability on a scale of the first hundreds of meters-
kilometers. In a significant part of the study area, an association of areas of the greatest 
thickness and conductivity of aquifers of the Neopleistocene complex with interdome 
depressions of deep halogenetic structures was revealed. The results obtained are relevant 
for the development of a model for the formation of aquatic-rock complexes of the 
Neopleistocene and management of the development of AGCF. 
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Western Siberian Bazhenov horizon’s detailed model is proposed as a fondoform part of 
single epicontinental lateral filling basin. The processes of its sedimentation and diagenesis 
are discussed. 
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Integrated oceanographical and geophysical studies combined with ichnological and 
benthic foraminifera data in sediment cores allowed us to investigate landscapes of the 
deep-water gateway Discovery Gap. The gap is located in the Azoro-Gibraltar Fracture 
Zone and connected Madiera and Iberian Abyssal Plains. Our results report on high 
landscape variability in the gap and highlight the influence on sedimentation and biota of 
the Antarctic bottom water propagation through the gap. 
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The granulometric and mineral compositions of slope sands near v. Lesnoe on the 
Curonian Spit in the area of ancient lagoonal silt outcrops were studied for the first time. 
The influence of soil formation processes on the composition of sands was noted. A layer 
of oligomictic medium-grained sands, presumably of aeolian origin, was identified.  
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The ostracod fauna of the western part of Karangat Cape is represented by 36 species and 
close to the modern fauna of Azov Sea. However, there are few ostracod species belonging 
to the genera that do not live in the modern Azov-Black basin, but are typical for more 
saline Mediterranean water. The low terrace level of deposits in the western part of 
Karangat Cape indicates that they belong to the last stage of the Karangat transgression. 
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Herein, we discuss new results of a multidisciplinary study of sixteen sediment cores and 
high-resolution seismoacoustic profiles, to address the impact of Lower Circumpolar 
DeepWater and Antarctic Bottom Water passing through the Vema gateway on terrigenous 
and calcareous biogenic contourite accumulation and erosion. 
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  3  12      .   
       

,     .   
       

: Elphidium excavatum forma clavata (Cushman, 1944), Elphidium 
subarcticum (Cushman, 1944, Elphidium bartletti (Cushman, 1933), 
Eggerelloides scaber (Williamson, 1858), Ammotium cassis (ParkerinDawson, 
1870), Haynesia orbicularis (Brady 1881), Reophax subfusiformis (Earland, 
1933), Trohammina inflata (Montagu, 1808).   ,  
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      ,  

         
. 

 
. 2.       

     60-   «  » 
 



77 

.        60-  
  «  » 

    ( -60) 
       

-
 

1 Ammotium cassis (Parker in Dawson, 1870) 
2 Cornuspira involvens (Reuss, 1849) 
3 Edentostomina rupertiana (Brady, 1881) 
4 Eggerelloides scaber (Williamson, 1858) 
5 Eratidus foIiaceus (Brady, 1881) 
6 Hormosinella guttifera (Brady, 1881) 
7 Lagenammina difflugiformis (Brady, 1879) 
8 Lagenammina sp. 
9 Psammospaera fusca (Schulze, 1875) 

10 Reophax dentaliniformis (Brady, 1881) 
11 Reophax fusiforlmis (Williamson, 1858) 
12 Reophax subfusiformis (Earland, 1933) 
13 Rhabdammina sp. 
14 Sigmoilopsis schlumbergeri (Silvestri, 1904) 
15 Spiroplectammima biformis (Parker and Jones, 1865) 
16 Textularia agglutinans (d'Orbigny, 1839) 
17 Textularia sp. 
18 Tholosina vesicularis (Brady, 1879) 
19 Trohammina inflata (Montagu, 1808) 

 

20 Buccella frigida (Cushman, 1921) 
21 Cassidulina reniforme Norvang, 1945 
22 ? Cribrononion incertum (Williamson, 1858) 
23 Dentalina aphelis (Loeblich and Tappan, 1986) 
24 Dentalina sp. 
25 Elphidiella arctica (Parker and Jones in Brady, 1864) 
26 Elphidiella groenlandica (Cushman, 1933) 
27 ? Elphidium advenum (Cushman, 1922) 
28 Elphidium bartletti (Cushman, 1933) 
29 Elphidium excavatum forma clavata (Cushman, 1944) 
30 Elphidium subarcticum (Cushman, 1944) 
31 Elphidium sp. 
32 Globobulimina pacifica (Cushman, 1927) 
33 Haynesia orbicularis (Brady, 1881) 
34 Nonion labradoricum (Dawson, 1860) 
35 Nonion sp. 
36 Pyrgo elongata (d'Orbigny, 1826) 
37 Pyrulina cylindroides (Roemer, 1838) 
38 Pyrulina gutta (d'Orbigny, 1839) 
39 Quinqueloculina seminulum (Linne, 1758) 
40 Silicosigmoilina groenlandica Loeblich & Tappan, 1953 
41 Spirillina vivipara (Ehrenberg, 1843) 
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In the bottom surface sediments (0–2 cm) of the Chaun Bay (East Siberian Sea), the 
distribution, species composition and community of benthic foraminifera were studied on 
board the R/V «Akademik Oparin» in autumn 2020. These benthic foraminifera fauna, due 
to its wide distribution in modern marine and bottom sediments and high sensitivity to 
external conditions serve as one of the best environmental indicators of conditions and 
changes occurring in the basin. 
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(Eds.: Buynevich I.V. et al.). 2011. V. 473. P. 89–115. 
6. Mertens K.N., Verhoeven K., Verleye T. Determining the absolute abundance 
of dinoflagellate cysts in recent marine sediments: The Lycopodium marker-grain 
method put to the test // Review of Palaeobotany and Palynology. 2009. V. 157. 
P. 238–252. 
 
The standard sample preparation method for the aquatic palynomorph analysis has been 
adjusted to eliminate the presence of mineral grains in the slides. It is proposed how to 
prevent the formation of calcium, potassium and aluminum fluorides, as well as how 
to remove grains of quartz and aluminosilicates. 
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On the example of the Holocene history of the eastern Laptev Sea, the possibility of 
aquatic palynomorph analysis for reconstruction the intensity of river runoff is considered. 
It was established that ~11.3–11.0 cal. ka in the paleoestuary of the Yana River (depth 
51 m), paleoenvironmental conditions were characterized by increased precipitation of 
river-loaded matter. Until 9 cal. ka, the inner Laptev Sea shelf was inundated. The Lena 
River mouth was located at a depth of 32 m ~8.9–8.6 cal. ka. 
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The features of the structure and oil-bearing capacity of the Bazhenov deposits in the 
junction zone of the Krasnoleninsky arch and the western flank of the Frolov 
megadepression have been studied. Six packs were identified in the Bazhenov horizon, oil-
saturated intervals were found in two wells. 
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Values of mass accumulation rates (MAR) for all main types of bottom sediments in all 
ocean basins are revealed for Neopleistocene, Eopleistocene and Pleistocene. On this base 
the author presented space-temporal trends in sedimentation evolution. 
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Values of meanweighted lithological composition for all main ocean basins are presented 
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Geological and geophysical data about fans of Amazone River, La Plata River, Niger River 
and neotectonics of Andes provided indirect evidence of larger input of terrigenous matter 
in the Atlantic Ocean in the Eopleistocene than author supposed earlier. 
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This work focuses on a comprehensive study of three sediment cores obtained in the 
eastern part of the Vema Transform Valley (Central Atlantic). The investigation of down-
core variations in sediment composition, grain-size, element concentrations and physical 
properties point to the dominance of lateral sedimentation processes in the study area 
during the Middle-Late Quaternary. The obtained results did not reveal a clear evidence of 
the main role of gravity flows in the Quaternary sedimentation within the Vema Transform 
Valley. It is suggested that the sediment material from the Orinoco and Amazon Rivers 
was mainly transported to the Vema Fracture Zone by the Antarctic bottom water current. 
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Four lithofacies (crossbedded sand, laminated silt and clay, massive, laminated sand clay) 
were identified in the lower khvalynian sediments in the studied sections (Privolzhye, 
Chagra, Maliy Karaman, Novoprivolnoye, Saburovka, Dubovka) in the Middle Volga 
region.  
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The paper considers the organogenic massifs of the Middle-Late Permian age, which are 
found in the south of the Primorsky Krai: the Nakhodkinskii Reef, Bezymyannaya, Sestra, 
Brat, Golubinaya and Flangovaya mountains. A comparative characteristic was carried out 
between them on the basis of fossil fauna and the conditions of their reef formation were 
clarified. Much attention was paid to the sphinctozoa. 
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Study of the sediment core AMK-5188 from the deep-sea SW Lofoten Basin revealed a 
series of the prominent ice-rafted debris events from the Fenno-Scandinavian Ice Sheet 
27–11 ka within the interval of the Last Glacial Maximum and last deglaciation. 
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Biostratigraphic variability of dinocysts in the absence of guiding species, mollusks, 
foraminifera and ostracods, as well as analysis of general geological data, refutes the 
previously mentioned assumption of A. Tesakov, A. Simakova and V. Trifonov about the 
presence of supposedly marine Akchagyl (Piacenzian and Gelasian) deposits in the high 
mountaineous (1565–1753 m) parts of northeastern Turkey and the Armenian Highlands in 
general.
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Based on the newly published transfer functions, deglacial dissolved oxygen 
concentrations were semiquantitatively estimated for intermediate and deep waters in the 
western Bering Sea. A comparison of the obtained data with previously published results 
allowed us to suggest the main drivers of oxygenation changes at different depths and to 
discuss remote atmospheric/oceanic teleconnection mechanisms between the study area 
and the North Atlantic/Southern Ocean. 
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The assemblages of benthic and planktic foraminifera from the samples obtained during 
the expeditions of the R/V “Polyarshtern” in 2012 and the R/V “Akademik Mstislav 
Keldysh” in 2017 from the Laptev Sea have been analyzed. The distribution pattern of 
foraminifera depends on the water depth increase and river runoff influence. A large 
number of Rose Bengal stained tests of "living" foraminifera evidence for the intensity of 
the processes of their disintegration in surface sediments after the death of organisms. 
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Sediment core AT19-22GC from Franz Victoria Trough, the Barents Sea, is perspective 
for micropaleontological and stable isotope research, as well as for radiocarbon dating. 
The downcore records of sand fraction and IRD suggest preliminary stratigraphic 
subdivision into deglacial unit enriched in coarse-grained fractions and IRD, Younger 
Dryas – early Holocene transition and the Holocene units. The distribution pattern of 
Atlantic water related species Cassidulina neoteretis shows enhanced Atlantic water 
influence in the Arctic during deglacial times. 
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Current work is devoted to the estimation of the regional reservoir effect for the 
radiocarbon (AMS14 ) dating of bulk sediments obtained in the Baltic Sea. In the Gdansk 
Basin, the reservoir effect calculated as the age difference between AMS14  dates and Pb 
dates ranged from 760 to 2607 cal. a.  
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Two sediment cores from the Central Deep of the Barents Sea were studied for the weight 
percentage of the fraction >63 m, abundance of ice- and iceberg-rafted debris (IRD), 
pollen, spores, aquatic palynomorphs, ostracods, benthic and planktonic foraminifera. A 
decrease in the amount of IRD, the proportion of sand fraction and redeposited spores and 
pollen as well as the appearance of marine dinoflagellate cysts and a significant increase in 
the taxonomic variety and concentration of microresidues, on the whole, feature the 
transition to the marine type of sedimentation with saltier and more stable conditions due 
to the development of the Postglacial transgression. 
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The analysis of the suspende matter composition was carried out in order to study the 
transfer of sedimentary material in the near-bottom nepheloid layer over the continental 
slope of Argentine Patagonia by the method of electron microscopy. Barite and limonite 
are detected.The data are used to refine the methodology for determining the mineral 
composition of suspended matter using energy-dispersive analysis. 
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Based on acoustic-seismic profiling and multibeam echosounding the widespread 
development of De Geer moraine was established and a submerged end moraine of the 
Palivere stage was revealed. An acoustically transparent seismic complex interpreted as 
under-ice sheet deposits was found. High-resolution sedimentological research of the 
varved clays allowed tracing the transition from proximal to distal glacial-lacustrine 
deposits.  
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The results of the interpretation of sub-bottom profiling for the easternmost part of the 
Gulf of Finland are presented. The boundaries of the depression of the post-glacial relief 
have been determined. The depression was an area of continuous sedimentation during the 
Late Pleistocene and the Holocene. This makes it possible to refine the paleogeographic 
reconstruction of the Holocene of the Baltic Sea. 
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High-resolution sedimentological research of the bottom sediments from the eastern Gulf 
of Finland allowed reconstruction of the palaeoenvironment of postglacial basins, 
obtaining the ages of the phases of palaeogeographic development of the basins, and 
revealing regional features of sedimentary processes.  
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The anomaly of the concentration of the suspended matter revealed in the subequatorial 
section is a manifestation of the action of the "carbon pump", which is caused by the 
supply of aeolian particles from the Sahara Desert to the region of the highly productive 
North African upwelling, balasting of biogenic aggregates, their accelerated sedimentation 
and transfer by currents towards the equator. 
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The data on the species composition of planktonic foraminifera (PF) shells in Campanian 
sediments recovered by six boreholes in low paleolatitudes of the Pacific Ocean are 
analyzed. For each section, the type of PF thanatocenosis was determined and the region's 
belonging to one or another climatic zone was established. It turned out that in the studied 
area, the climate remained even and cool throughout most of the Campanian time. Sharp 
climatic fluctuations characteristic of the late Campanian were not revealed. 



182 

 . .,  . . 
(    . . . , . ; e-mail:
valmsor@gmail.com) 

     
Sorokin V.M., Yanina T.A.  
(Lomonosov Moscow State University) 
Deep-sea Karangatian deposits of the Black Sea  
 

 :  ,  , ,  
 

       
   ,      , 

     .    
     Gephyrocapsa caribbeanica  

   .     
          

          
 .  

 
       
 ( , , - )  .  

         
 .   ,  

          
,  (  30‰),  (+10 )    

        
  .  

    100 .    
     ,  ,   
 ,       

,        DSDP    
.         
     . 

  5  ,    
         230  1900 

,         
.         

. .     (  204–280 ) 
      , 

          
  .    (  280–312 ) 

 -  ,    
( ),      ( ) . 

        



183 

  Gephyrocapsa caribbeanica,    
   Thalassiosira nitzschioides, T. decipiens, T. oestrupii, 

T. eccentrica, Coscinodiscus ganischii, C. gigas, C. gonesianus, C. perforatus, C. 
radiatus, Cocconeis scutellum, Grammatophora hamulifera, G. serpentine.  

      ,   
  . 

         
 379 DSDP   ,     

     (  
      Emiliania huxleyi) 
     .  

     
  ,   

      .     
       
,    .  

 
The composition, structure and conditions of accumulation of interglacial Karangatian 
sediments from the Caucasian continental margin were studied. Their fundamental 
similarity with similar sediments of well 379 DSDP and Holocene marine formations of 
the Black Sea has been established. 
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Core 5536 from the Mohn Ridge (North Atlantic) was analyzed with a core scanner. At the 
same time, the major element composition of bottom sediments was studied using the XRF 
method with step 10 cm. The signal obtained with the logger is consistent with the discrete 
data. The lithological characteristics of the wet sediment affect the relative intensity of the 
peaks of the individual elements measured with a core scanner. The conversion factors are 
calculated for assessing the elemental composition of sediment using the scanner data. 
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The distribution of the benthic foraminifera assemblages was studied in the surface layer 
of marine sediments of the East Siberian and Laptev Seas in order to determine the species 
diversity, determine the "living" shells and study the effect of methane discharge on them. 
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The aim of this work is to study the variability of the material and particle size distribution 
of sediments in cross sections through four canyons of the Almirante Brown system (also 
known as the Patagonia system) within the Perito Moreno terrace. The results were used to 
reconstruct the processes of presumably modern sedimentation in the canyons, to 
determine the sources of sedimentary material, to study the activity of sedimentary 
material transport by gravity flows through the canyons, and to identify active and passive 
canyons. 



197 

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

     
-   

Yakovishina E.V.1, Bordunov S.I.1, 2, Krasnova E.A.1 
(1Lomonosov Moscow State University, Moscow; 2Geological Institute RAS, Moscow) 
Event levels of the Cretaceous climatic optimum North-West 
Caucasus 
 

 : ,  , ,    . 
 

   -    
 -  ,    

 ,       
   .      

 .  
 

    (K2nt) (  - )  
        

  18O  13 .     -
 -    .   

      
   -  . 

       
   [1].  

    18O  13    
      , , 

  ,    ,   
  .  -

         
        

   Mg/Ca    [2].   
    18O    

      [3].  
        

[2]. ,         
    ,  

    [4].   
    –     

       
 [5].  

      



198 

  . . .      
   22   -  “Delta V 

Advantage”.      
  [6]    , 

      
[7].    :  

T= 16.9–4.38 ( ) + 0.1 ( 2),  = c– w;  
  –   ,  –   18Oc   

  VPDB   18Ow (   
 18O         

      ‰. ,      
        w= –1‰ 

[8]). 
  13

      
     ,    

      12,   
 13        , . .   

13 ,     .  
      

       .   
       

( ).       
 13

        
         

[3, 9–11].  -       
     13   , 

      ,   
    [3, 10, 11].  

      
  (‰),  ,     

  .  1   13  1.87–2.60‰ VPDB  
     13     

 [10, 11].    1  2   
        .  2 

  13  1.9–3.18‰ VPDB    , 
   .    

  13         
«  »     Hitch Wood Event,  
Hyphantoceras Event [3, 11].   3    13  

 1.84  2.21‰ VPDB     .  4 
   13 .    

   13       
  [10, 11].       



199 

«  » (Navigation Event) [10, 11]. 
 

 
.   13

  18    :  – 
  ; 1–5 –   13 . 



200 

 4     13   1.61  2.58‰ VPDB 
  .  5    

 13  1.24–1.29‰ VPDB     . 
        

  [3, 10, 11].  
 ,       

 13         
      
       

   ,       ( . 
. 1).  

  ,   18    
 .  ,    

  13 ,        
 .   13   

 ,    . , 
  13        

   .   13  

         
.     13   18  

,         
 .      

   ,    
-      16   33 .  

    23 .   
     .   

    .   
     ,     

       
 13 .       

 ,      
     [5].  ,   

13   18         
      . 

    13   18      
     ,  

      
.      

        
   .  

      (  18-05-00495-
, 18-05-00503- , 19-05-00361- ). 

 



201 

  
1. Haq B.U., Huber B.T. Anatomy of a eustatic event during the Turonian (Late 
Cretaceous) hot greenhouse climate // Sci. China Earth Sci. 2017. V. 60. P. 20–
29. 
2. Bornemann A., Norris R. D., Friedrich O. et al. Isotopic evidence for 
glaciations during the Cretaceous supergreenhouse // Science. 2008. V. 319. P. 
189–192. 
3. Voigt S., Flögel S., Gale A.S. Mid-latitude shelf seas in the Cenomanian-
Turonian greenhouse world: temperature evolution and North Atlantic circulation 
// Paleoceanography. 2004. 19. P. 1–17.  
4. Wiese F., Voigt S. Late Turonian (Cretaceous) climate cooling in Europe: 
Faunal response and possible causes // Geobios. 2002. V. 35.  1. P. 65–77. 
5. Huber B.T., MacLeod K.G., Watkins D.K., Coffin M.F. The rise and fall of the 
Cretaceous Hot Greenhouse climate // Global and Planetary Change. 2018. V. 
167. P. 1–23. 
6. Epstein S., Buchsbaum R., Lowenstam H. A. et al. Revised carbonate-water 
isotopic temperature scale // Geological Society of America Bulletin. 1953. V. 64 
(11). 1315 p.  
7. Kim S.T, O 'Neil J. Equilibrium and nonequilibrium oxygen isotope effects in 
synthetic carbonates // Geochimica et Cosmochimica Acta. 1997. V. 61.  16. P. 
3461–3475.  
8. Shackleton N.J., Kennett J.P. Paleotemperature history of the Cenozoic and the 
initiation of Antarctic glaciation: Oxygen and carbon isotope analysis in DSDP 
Sites 277, 279, and 280 // Initial reports of the Deep Sea Drilling Project 29: 
Washington, D.C., U.S. Government Printing Office, 1975. P. 743–755. 
9. Jenkyns H.C., Gale A.S., Corfield R.M. Carbon and oxygen-isotope 
stratigraphy of the english Chalk and Italian Scaglia and its palaeoclimatic 
significance // Geological Magazine. 1994. V. 131. P. 1–34.  
10. Jarvis I., Gale A.S., Jenkyns H.C., Pearce M. Secular variation in Late 
Cretaceous carbon isotopes: a new 13C carbonate reference curve for the 
Cenomanian–Campanian (99.6–70.6 Ma) // Geological Magazine. 2006. V. 143. 
P. 561–608.  
11. Walaszczyk I., Wood C.J., Lees J.A. et al. The Salzgitter-Salder Quarry 
(Lower Saxony, Germany) and S upia Nadbrze na river cliff section (Central 
Poland): a proposed candidate composite Global Boundary Stratotype Section 
and Point for the base of the Coniacian Stage (Upper Cretaceous) // Acta 
Geologica Polonica. 2010. V. 60 (4). P. 445–477. 

 
The results of the geochemical study of the Turonian-Coniacian deposits of the Abinsky 
region of the North-West Caucasus, represented by a rhythmically layed carbonate strata, 
allowed us to identify important changes in abiotic events during this interval. Against the 
background of high temperatures, cooling pulses were recorded. 
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In the dynamic climatic conditions during the MIS 5 epoch, the small Late Khazarian and 
Hyrcanian transgressions were established in the Caspian Sea. They were closely related to 
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catchment basin and on the surrounding Caspian territories.  
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In the first half of the interstadial warming MIS 3, lake basins continued to exist in the 
Pontian and Caspian basins, which began in the ice age of MIS 4. In the second half of 
MIS 3 the Surozh transgression with negative level marks developed in the Pontus. It has 
been suggested that its waters flow into the Sea of Marmara; there was no marine water 
supply. In the Caspian, the first stage of the Khvalynian transgression was developed. The 
opening of the Manych Strait is still in question.  
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Introduction: Investigation of distribution of gas hydrate is essential for 
assessing its volume as a future energy source and also for understanding its role 
in climate change and geo-hazards like seabed slope failure. Studies showed that 
tectonic stresses and structures control distribution of high pressure fluids and gas 
hydras, their formation and migration and also characteristics of their related 
features in seabed sediments [1, 2].  

In the Caspian Sea, all essential conditions, including favorable features of 
deposits, thermo-baric conditions, high concentrations of organic matter and thick 
clayey deposits, are ready for the formation of oceanic types of gas hydrates and 
also free gases in the seabed sediments. Assessing the control of tectonic 
structures, particularly anticline, syncline and faults, on distribution of likely gas 
hydrates and high pressure fluids in the deep areas of the Sothern Caspian Basin 
is the aim of the present study that is tried by using shallow seismoacoustic data.  

Physical setting of the Study area: The study area is located in the deep areas 
the Southern Caspian Sea as shown in fig. 1. The South Caspian Basin is a large 
intermountain basin located within the Alpine– Himalayan collision zone that 
surrounded by the mountain ranges of the Great Caucasus, Talesh, Alborz and 
Kopet Dagh. According geophysical seismic surveys, it is estimated that 25 to 30 
km of sediment thickness has accumulated in the basin, mostly in the Tertiary. 
The majority of studies assume subduction of the South Caspian lithosphere 
beneath the continental lithosphere of the Middle Caspian Basin [3]. 

In the western side of the Southern Caspian Basin, tectonic structures are 
affected by the orogenic processes that built up the Caucasus fold-and-thrust belt. 
The folds are the common big tectonic structures in this area that has been formed 
from Pliocene to Present. These folds in the sedimentary cover that seem to be 
decoupled from the basement surface are commonly cored by mud intrusions, 
forming mud diapirs and mud volcanoes [4]. The presence of active oil and gas 
seeps and many mud volcanoes in this area suggest that high pressure 
hydrocarbon fluids are forming and migrating within the sediments. 

Materials and methods: In this study, two seismoacoustic profiles with 
surveyed in the deepest part of the southern Caspian Sea (see fig. 1) were used to 
determine the structural architecture of sediments and to distinguish different 
features related to probably gas hydrates and shallow free gases in the upper 100-
200 meters of seabed. In addition, characteristics of tectonic related structures 
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including faults and folds were considered to be studied. The profiles used in the 
present study were obtained by Shirshov Institute of Oceanology in 2004–2013, 
by single-channel seismoacoustic profiling system "GEONT" with multi-
electrode sparker and parametric echo-sounding SES-2000-standard. Processing 
the collected single-channel seismoacoustic reflection data were done using the 
RadExPro program with standard algorithm including filtration (Ormsby 
bandpass filter), muting, and sometimes deconvolution. It should be noted that 
applying full processing package such as AVO analysis is not possible due to 
single-channel seismoacoustic data. Interpretation was performed using Kingdom 
software. 

 
Fig. 1. The study area: here, faults and anticlines were located according to the 
international tectonic map of Caspian Sea, prepared by Russian Academy of 

Science. Earthquakes extracted from IIEES data bank. The seismic profiles used 
in the present study are shown on the figure.  

 
Results and Discussion: On the studied seismic profiles, two anticlines can be 

seen that are located in the deepest part of the southern Caspian Basin and named 
here: Anticlines A and B (fig. 2, 4). More than two anticline structures can be 
seen on the seismic profiles but in fact those are just two anticlines with axes 
oriented NE-SW as shown on the map of fig. 1 which were recorded more than 
once during the survey. Anticline A once was recorded on profile 1 in N-S 
direction and again on profile 2, first in E-W and then in NW-SE directions. 
Anticline B was recorded in both profiles in NE-SW direction. Between the 
anticlines, a syncline structure can be seen on both profiles recorded in N-S 
direction (fig. 1, 2, 4). Three seismostratigraphic sequences named S1, S2 and S3 
were identified on profiles. 

At the SE limb of the anticline A, pockmarks and disturbed beds can be seen 
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(fig. 2, 3) that are related to a source of gaseous fluids accumulated in the center 
of a syncline formed between anticlines A and B.  

Two cross-section of the syncline are presented in figures 2 and 3. An 
acoustically transparent zone is formed in the center of the syncline and above 
stratigraphic sequence 2 that disturbed completely the lower half of S1 and 
affected its upper half. It seems that this transparent zone is hydrate or free gas 
bearing sediments because of following evidences and observation: 
- Mathematical modeling done by [5] showed that in this area, the upper limit 
of methane hydrate stability zone starts in the depth less than 100 m beneath the 
seabed, theoretically.  
- Gas hydrate samples were collected in the south-west of this area. The 
locations of sampled hydrates are shown on figure 1. For the first time in 1979, 
gas hydrates samples were collected in the southern Caspian Sea accidently by a 
bottom grab from a depth of 480 m on the Vezirov anticlinal high during an 
expedition of the Russian Institute of Geology and Development of Fossil Fuels. 
Also, gas hydrates were observed in 5 cores out of 7 recovered from the water 
depth of 660 m in the eastern part of the Elm mud volcano and in 19 out of 20 
from water depth of 475 m in the Buzdag crater field (fig. 1) [6].  
- Using multichannel seismic reflection data, geophysical evidence of gas 
hydrates including high velocity as compared with the surrounding sediments, a 
bottom-simulating refector (BSR), strong positive polarity and negative polarity 
refectors respectively at the top and base of this velocity anomaly were reported 
by [7] in the north-western area of the studied profiles as shown on fig. 1. 
- The transparent zone is crescent-shaped in such a way that the thickest part is 
in the center and its thickness decreases on both sides. The zone in the southern 
side is ended by a local fault and a seabed mound is formed parallel to the fault 
where it seems to be a path for fluids to escape. The central part of the zone in the 
cross-section (fig. 2) is swollen most probably due to the pressure of gaseous 
fluids released from melted gas hydrates. In the western cross-section of syncline 
(fig. 4), there are two pockmarks that make proper pathways to scape released 
gases from melted hydrates. In contrast with the eastern cross-section, no swollen 
area can be seen in western one probably because the pressure of fluids decreases 
here due to fluid escaping from the pockmarks.  
- There is a disturbed zone at the NW limb of anticline A in that stratigraphic 
beds are disturbed very much even down to the base of S3, with a crater on top 
close to apex. This feature seems to be a mud volcano with some lateral vents. It 
seems that the volcano had been very active in the past and its extruded materials 
had been accumulated at the western toe as observing in fig. 3. Stratigraphic beds 
of S1 lay horizontally under the accumulation of extruded materials and under 
these beds; a big acoustically transparent zone can be seen that is probably an 
accumulation of gas or gas hydrate with the same mentioned reasons. It must be 
noted that this volcano seems not to be active nowadays because a) measuring the 
physical properties of water column above this volcano showed no anomaly and 
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b) no hydrocarbon slicks that normally can be seen on the sea surface above mud 
volcanoes has not been reported yet in different studies based on satellite images 
(SAR usually) like the study of [8].  

 
Fig. 2. Seismoacoustic cross-sections of tectonic structures in N-S direction on 

profile 1 with fluid related features. Green arrows show seismic sequences. 

 
Fig. 3. Seismoacoustic cross-section of anticline A in E-W on profile 1. 

 
Conclusion: Seismoacoustic data from deep southern Caspian Sea were 

analysed to understand the distribution pattern of gas hydrate and gausses fluids 
under the control of tectonic structures. Assessing the all observation and 
evidences of gas hydrate in the area of study, it is concluded that the observing 
acoustically transparent zone on the seismic profiles are probably consisted of 
hydrate materials. Based on the observation on the seismic profiles, in the deep 
areas of the Southern Caspian Basin, shallow gas hydrates forms and accumulates 
in the centre of synclines rather than anticlines and also the local faults can 
control the border of hydrate distribution zone because they prepare passways for 
released gases from melting hydrates to escape. The higher formation of hydrates 
in synchronies can be due to lower temperature and higher pressure in shallow 
sediments of synclines in compare to anticlines that occur because of deeper 
morphological position of synclines.  

Authors would like to thank the Iranian National Institute for Oceanography 
and Atmospheric Science and also the Shirshov institute of oceanology (RAS). 
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Fig. 4. Seismoacoustic cross-section of tectonic structures on profile 2. 

 
 

REFERENCES 
1. Gerivani H., Putans V.A., Merklin L.R., Modarres M.H. Characteristics of 
features formed by gas hydrate and free gas in the continental slope and abyssal 
plain of the Middle Caspian Sea // Marine Georesources & Geotechnology. 2021. 
V. 39 (4). P. 419–430. 
2. Hu G., Bu Q., Lyu W. et al. A comparative study on natural gas hydrate 
accumulation models at active and passive continental margins // Natural Gas 
Industry B. 2021. V. 8 (2). P. 115–127. 
3. English Version of Explanatory Notes of International tectonic map of the 
Caspian Sea region (Scale 1:2 500 000) / Khain V.Ye., Bogdanov N.A. (Eds.). 
Moscow: Russian Academy of Science, 2005.  
4. Betancor I.S., Soto J.I. 3D geometry of a shale-cored anticline in the western 
South Caspian Basin (offshore Azerbaijan) // Marine and Petroleum 
Geology. 2015. V. 67. P. 829–851. 
5. Gerivani H., Gerivani B. Potential map of gas hydrate formation in Caspian 
Sea based on physicochemical stability evaluation of methane hydrate // Marine 
Georesources & Geotechnology. 2017. V. 35 (1). P. 136–142. 
6. Ginsburg G.D., Soloviev V.A. Mud volcano gas hydrates in the Caspian Sea // 
Bulletin of the Geological Society of Denmark. 1994. V. 41 (95). P. 100. 
7. Diaconescu C.C., Kieckhefer R.M., Knapp J.H. Geophysical evidence for gas 
hydrates in the deep water of the South Caspian Basin, Azerbaijan // Marine and 
Petroleum Geology. 2001. V. 18 (2). P. 209–221. 
8. Bayramov E., Kada M., Buchroithner M. Monitoring oil spill hotspots, 
contamination probability modelling and assessment of coastal impacts in the 
Caspian Sea using SENTINEL-1, LANDSAT-8, RADARSAT, ENVISAT and 
ERS satellite sensors // Journal of Operational Oceanography. 2018. V. 11 (1). P. 
27–43. 



216 

Gerivani H.1, Putans V.2 

(1Iranian National Institute for Oceanography and Atmospheric Science, Tehran, Iran, 
Email: Gerivani@inio.ac.ir; 2Shirshov Institute of Oceanology, Russian Academy of 
Science, Moscow, Russia) 
Trace of historical earthquake events on the shallow sediments 
of the southern Caspian Basin 
 
Key words: Caspian Sea, Seismoturbidite, Sea-level fluctuation 
 

Introduction: Sedimentary records in offshore areas offer the potential of 
relatively wide spatial coverage, good preservation and long temporal span which 
increase opportunities for stratigraphic correlation, in compare to the land records 
[1]. Earthquake events usually associate with turbidite records that make it 
possible to detect the past events by analyzing the different chemical, physical 
and sedimentary properties along the seabed cores [2–3]. 

Earthquakes can trigger turbidity currents and submarine landslides which 
usually leave traces in sediment columns. So, paleo-events should be detectable 
by assessing these traces in sediments [1]. Here, we used three sediment cores 
collected in the eastern side of the southern CS to decipher mass movement 
events triggered by historical and paleo-earthquakes through chemical and 
physical analysis. 

Physical setting of the Study area: The study area is located in the eastern side 
of the southern Caspian Sea as shown in fig. 1. The South Caspian Basin is a 
large intermountain basin located within the Alpine– Himalayan collision zone 
that surrounded by the mountain ranges of the Great Caucasus, Talesh, Alborz 
and Kopet Dagh. According geophysical seismic surveys, it is estimated that 25 
to 30 km of sediment thickness has accumulated in the basin, mostly in the 
Tertiary. It has been showed that under the sedimentary cover, the basin contains 
a low-velocity granitic layer with thickness of 15–20 km and then a high-velocity 
basaltic layer with thickness of 10–20 km. This structure suggests the basin 
should be underline by an oceanic crust. The majority of studies assume 
subduction of the South Caspian lithosphere beneath the continental lithosphere 
of the Middle Caspian Basin [4]. 

Seismic potential of the southern Caspian Sea is relatively high. The strongest 
earthquakes with magnitudes of up to M=8.0 and higher took place on the 
western, eastern and southern Caspian coasts in with magnitudes of 8.1 (856 
A.D.), 8.0 (958 AD), 7.8 (1668 AD) and 7.9 (1895 AD). The last strong event in 
this region was the 1990 Rudbar’ earthquake in Iran, with M=7.4 [5]. According 
to the earthquake catalogue extracted from IIEES data center, many earthquakes 
were located in the study area, especially close to the western side of the basin 
(fig. 1). 

Materials and methods: Three short sediment cores were retrieved from 
continental slope and deep basin of the eastern part of the south Caspian Sea 
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using a KC gravity corer. The cores are located along a profile which starts from 
the depth of about 400 m close to the southern coastline (BS400) and continues 
NW, down to the depth of about 600 m (BS600). Different tests including 
magnetic susceptibility (MS) with 1 cm increment, continuous XRF 
measurements and also sedimentary tests to measure the grain size, calcium 
carbonate, and organic matter (OM) contents for every 2 cm were performed in 
INIOAS laboratory (Iran) and CEREGE laboratory of Aix-Marseille University 
(France). In addition, four bulk samples taken from different horizons of cores 
BS400 and BS600 were dated in Poznan Radiocarbon Laboratory by 14C 
method. 

 
Fig. 1. The map of the study area in the southern CS and the location of cores 

used in this study. The numbers close to the earthquake points show the 
occurrence year of each event. Faults were located according to the international 

tectonic map of CS, prepared by Russian Academy of Science. Earthquakes 
including instrumental and historical events were extracted from IIEES data bank.  

 
According to the variation of the different parameters, anomalous sedimentary 

beds were identified and correlated to each other in the studied cores. Then, the 
age-depth models were established for two cores and base on it, the age of 
different anomalous beds were estimated. Considering the estimated ages for the 
beds and comparing their sedimentological and geochemical characteristics with 
what expected for extreme events caused by earthquakes, the identified 
anomalous beds were temporally compared with reported historical seismic 
events and linked to some of them. 

Results and Discussion: According to the radiocarbon dating, non-calibrated 
ages for the samples taken at the depths of 97 and 136 cm of core BS400 and at 
the depths of 86 and 134 cm of core BS600 were determined 4950 ± 40 BP, 5110 
± 40 BP, 6660 ± 40 BP and 11630 ± 50 BP, respectively.  

The samples need to be corrected for the reservoir effects. So, the radiocarbon 
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ages were calibrated to calendar years using the CALIB Rev 6.1.1 software 
(Stuiver and Reimer 1993) based on the Marine09 curve with 1R=26±69 14C yr 
[6]. Based on the calibrated ages, age-depth models for the cores, core BS400 
hardly covers Middle Holocene, while BS600 could go back to Younger Dryas 
and even older.  

Based on the variation of different sedimentological and geochemical 
parameters and also considering the calibrated ages, anomalous sedimentary 
facies in the cores were identified. Most of the identified beds are out of the 
historical time and so out of the scope of this study. Here, presence of fine sand 
and coarse silt and also the ratio of the amount of coarse sediments to that of fine 
sediments were used as initial indicators to mark anomalous beds which may be 
considered as turbidites. In addition, following previous studies [2, 3, 7], higher 
values of MS and also variation of Ti/Ca, Ti/K, Ca, Carbonate and OM were used 
to identify turbidites. Based on the mentioned criteria, two anomalous beds were 
identified in the cores that were deposited during the historical time named as B1 
and B2 (fig. 2). 

B1 is observed in all three cores (fig. 2). In core BS400 is characterized by 
presence of fine sand and coarse silt, increase of MS, rise in the ratio of coarse 
sediments to fine sediments, higher contents of Ca, Carbonate and OM and 
decrease in Ti/Ca and Ti/K. In core BS500, there is not any sand particle and B1 
is identified by coarse silts. In core BS600, MS and grain size increase relatively 
and the values of geochemical parameters (Ca, Ti/Ca, and Ti/K) show a sharp rise 
and fall. The age of B1is estimated AD 1813 ± 13 and AD1802 ± 8 in BS400 and 
BS600, respectively.  

Coarse silts at the depth of 12–15 cm of core BS500 that associated with sharp 
increase of carbonate content and rise in the ratio of course to fine sediments are 
considered as an anomalous bed and named as B2. In core BS400 also an increase 
in grain size is observed at the depth of 14–18 cm where a peak of MS curve, a 
short rise in Ca concentration and a gentle fall in Ti/K support that this bed is the 
same B2 (fig. 3). The age of B2is estimated AD 1350 ± 44 in BS600. 

In the Caspian Sea, sea-level fluctuation and strong earthquake are two major 
and more probable events that could have led to formation of B1 and B2. These 
beds were temporally compared with sea level fluctuation of the Caspian Sea and 
also with the powerful historical seismic events located at 150 km around the 
cores (fig. 3).  

The estimated age for B1 is in accordance with the earthquakes reported from 
AD 1805 to AD 1825. In this period, four earthquakes have been reported with 
magnitude more than 6.5 located 62 to 82 km far from the cores. Using some 
seismic attenuation relationships [8–10], for the closest earthquake (M 6.5), the 
horizontal and vertical ground accelerations were estimated 0.13 and 0.1 g in the 
location of BS400, respectively. The acceleration seems high enough to trigger a 
seabed turbidity current of sediments, so it can be concluded that B1 was created 
most probably by a submarine landslide triggered by the AD 1809 earthquake 
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event. The age of B2 is in accordance with the 10 m fall of sea level as shown on 
fig. 3. 

 
Fig. 2. Correlation of the core logs for recent deposits. 

 
Fig. 3. Caspian Sea level curve for the last millennium based on historical 

evidences collected by Beni et al., (2013) [11]. Colorful bands show deposition 
time of beds and turbidites. Red lines show the earthquake events around the 

studied cores. Magnitude and distance from BS400 are shown for every 
earthquake on the top. 

 
Conclusion: Three short cores from the eastern side of the south Caspian Sea 

were analysed sedimentologically and geochemically to find the likely trace of 
historical seismic events on shallow sediments. Anomalous stratigraphic beds 
including turbidites that probably deposited during seismic events were identified 
based on abnormal increase/decrease of chemical, sedimentological and physical 
parameters and correlated with historical reported earthquakes and also seal level 
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fluctuation. In the last 1000 years, two additional anomalous beds were identified 
in the cores and were linked to a historical earthquake in AD 1809 and a 
significant fall in sea level started around AD 1300.  

Authors would like to thank the Iranian National Institute for Oceanography 
and Atmospheric Science for providing financial and laboratorial support. Also, 
authors would like to thank Pozna  Radiocarbon Laboratory and CEREGE 
laboratory of Aix-Marseille University for C-14 dating and XRF Scan tests, 
consequently. Special acknowledgement for Russian Governmental program 
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In 2019, work was carried out on the deep marine gateway Discovery Gap in the northeast 
Atlantic Ocean. This gap allows for the exchange of Antarctic Bottom Water (AABW) 
between the Madeira and Iberia abyssal plains. Sedimentary processes in the gap were 
established based on a complex analysis of four sediment cores, bathymetric, acoustic and 
hydrological data. The collected results allowed for the reconstruction of AABW flow 
intensity. Variations in the AABW characters were observed during the transitions 
between glacial and interglacial periods over the past 250 ky, especially during 
Terminations II and I. We highlight the importance of these deep water systems for 
reconstructing contourite sedimentation and deep water current pathways. 
 

Deep marine gaps and gateways connect adjacent but distinct abyssal plains, 
allowing for the exchange of deep water, sediment, and biota between them [1, 
2]. The constriction of bottom water through these gaps accelerates the current, 
increasing its erosive and depositional potential. The sediments which are 
subsequently deposited are known as contourites and changes in their 
sedimentary parameters, resulting from variations in the depositing flow, can 
provide information about the paleocirculation in the surrounding area [e.g. 3].  

One such gateway is Discovery Gap located in the Azores-Gibraltar Fracture 
Zone in the NE Atlantic. Through this gap Antarctic Bottom Water (AABW) 
flows northwards from the Madeira abyssal plain into the Iberia abyssal plain. 
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However, while present-day circulation of AABW in the gap is established [4, 5], 
it is not possible to say much about the paleo-exchange of AABW between the 
basins because the sedimentary deposits have not been studied and the formative 
sedimentary processes are unknown.  

In order to better understand the paleo-dynamics of AABW flow through the 
gap we carried out an integrated study of Discovery Gap to establish modern 
current pathways, the associated deposits and deduce the paleocirculation in the 
Late Quaternary. The data we used was collected in 2019 during the 43rd cruise of 
the R/V Akademik Nikolaj Strakhov and included: hydrological, multi beam 
bathymetric, high-resolution seismic data and four sediment cores [6]. The 
configuration of present-day water masses was determined with CTD data taken 
from five hydrological stations. Large scale morphological and sedimentary 
features were determined from the bathymetric and seismic data. Sediments were 
studied through a complex analysis of the cores which included: computed 
tomography imaging, XRF, grain size, and isotope analyses as well as visual 
logging and ichnofacies analysis. 

Our hydrological results are in agreement with previous hydrological studies, 
carried out in Discovery Gap, that show the presence of Antarctic Bottom Water 
in the gap [4, 5]. This water is significantly warmed by its passage over the varied 
topography of the gap, raising its temperature above the classical definition of 
AABW by [7]. Erosive channels and scours follow the base of topographic highs 
elongated in the NE–SW direction which help guide AABW through the gap but 
a central sill at 4703 m prevents the coldest water from passing between the two 
deepest points in the gap (the southern depression and the central depression at 
5399 m and 5308 m, respectively). The studied sediments reveal slight increases 
in grain size along the core from clays to silts and fine sands, particularly in the 
sortable silt (SS) fraction (10–63 m). An age model constructed from 18O 
isotope data from the benthic foraminiferal species Cibicidoides wuellerstorfi 
suggests that these changes coincide with transitions from glacial to interglacial 
Marine Isotope Stages (MIS) over the past 239.5 ka. 

The changes in the sortable silt fraction suggest increases in current velocity 
and based on the distribution of water masses, it is most likely that AABW is the 
main water mass in Discovery Gap responsible for the deposition and reworking 
of these sediments. The correlation of these increases with the glacial-interglacial 
transitions (Termination I and possibly also Termination II) suggests a climatic 
influence on the intensity regulation of deep water.  

While this shift in AABW intensification has been noted elsewhere in the 
Atlantic [e.g. 7] sediments from the other gaps in the NE Atlantic have not been 
studied in such detail and the regional extent of this shift has not be established. 
We therefore suggest further work to be carried out in the deep marine gaps and 
gateways in the Atlantic to aid in the reconstruction of paleo-flows and the 
understanding of the impact of climatic shifts on the deep ocean. 

This project was done within the framework of “The Drifters” Research 



223 

Group at Royal Holloway University of London (RHUL). The field research, 
stable isotope interpretation, and the age model construction were carried out 
within framework of the state assignment of IO RAS (theme No. 0128-2021-
0012). Hydrological data processing and core ANS43006_A analysis (CaCO3, 
MS, and XRF) were supported by the Russian Science Foundation (grant No. 19-
17-00246).  

The authors thank the captain, crew and onboard scientific team of the 43rd 
cruise of the R/V Akademik Nikolaj Strakhov. 

 
REFERENCES 

1. Heezen B.C., Tharp M., Ewing M. The Floors of the Oceans. 1959. 126 p. 
2. Hernández-Molina F.J., Maldonado A., Stow D.A.V. Abyssal Plain 
Contourites // Developments in Sedimentology // M. Rebesco, A. Camerlenghi ( 
Eds.). Elsevier, 2008. V. 60. 
3. Rebesco M., Camerlenghi A., Van Loon A.J. Contourite Research // // 
Developments in Sedimentology // M. Rebesco, A. Camerlenghi ( Eds.). Elsevier, 
2008. V. 60. P. 3–10. 
4. Saunders P.M. Flow through discovery gap // J. Phys. Oceanogr. 1987. V. 
17. P. 631–643.  
5. Tarakanov R.Y., Morozov E.G., Gritsenko A.M., Demidova T.A., 
Makarenko N.I. Transport of Antarctic Bottom Water through passages in the 
East Azores Ridge (37° N) in the East Atlantic // Oceanology. 2013. V. 53.  4. 
P. 432–441. 
6. Dorokhova E.V. Integrated Oceanographic Research of Discovery Gap 
(Eastern North Atlantic) during the Cruise 43 of the R/V Akademik Nikolaj 
Strakhov // Oceanology. 2021. V. 61 (1). P. 144–146.  
7. Wüst G. Schichtung und Zirkulation des Atlantischen Ozeans // 
Wissenschaftliche Ergebnisse, Deutsche Atlantische Expedition auf dem 
Forschungs - und Vermessungsschiff „Meteor“ 1925–1927. A. Defant, Ed. 
Berlin: Walter de Gruyter & Co, 1936. 411 p. 
8. Sivkov V.V., Bashirova L.D., Dorokhova E.V., Kapustina M.V., 
Ponomarenko E.P. Study of the contourite drift north of the Kane gap (eastern 
equatorial Atlantic) // Russ. J. Earth Sci. 2019. V. 19.  2. P. 1–9. 

 :  ,  ,  
, ,  I, -    

 
 2019 .        

-    .     
    ( )     

 .      
 ,   ,   

       
 .     



224 

     250 . .   
        

   (  II  I).    
          

    . 



225 

Javadova A. 
(MicroPro GmbH, Germany, e-mail Javadova@micropro.de)  
On ecology issue of South Caspian Lankaran–Talish–Deniz and 
Khazar offshore areas  
 
Key words: ecology, South Caspian, biota, physico-chemistry analysis, lithology 
 
The problems deal with the natural conditions, biota and sediments of the South Caspian 
within Lankaran–Talish–Deniz and Khazar offshore areas, as well as anthropogenic impact 
on the ecological system of this region were discussed. 
 

South Caspian, characterized by brackish waters, is rich in endemic species; 
some of them have spread to similar environments worldwide. However, the 
ecology of Ponto Caspian species remains poorly understood and must be studied 
in their original habitat [1]. In the Caspian Sea, the fauna that has developed there 
are largely endemic and are therefore particularly susceptible to external 
influences [2]. There are also major anthropogenic impacts on the system 
originated from domestic pollutants (e.g., phosphorous-containing detergents), 
industrial pollutants (e.g., heavy metals and other industrial by products), and 
agricultural pollutants (e.g., nitrogen-containing fertilizers and pesticides). 

Salinity fluctuates between 10 & 12‰, which corresponds to values 
extremely low in comparison with seawater (35‰). Water temperature fluctuates 
between 11 & 230 C and represents a substantial difference. A decreasing 
temperature gradient is effectively measured from the surface to the seafloor. It is 
gradual & highly pronounced (21–230 C at the surface, 11–150 C at the bottom) 
on both structures. Thermal stratification is there for effectively present on the 
drilling sites located in water depth over 50 meters and this is a sign of low water 
mixing and generally poor HD conditions. The quantity of oxygen dissolved in 
water changes between 5 & 9 mg/l (Table 1). 
 
Table 1. Physico-chemistry characteristics of the water column 
area Depth(m) Dissolved O2

(mg/l)
Temperature
(0 C)

Salinity ‰ pH Redox (mV)

Talysh Deniz 20
10

8
7

22
23

12
11.5

8.5
8.5

+240
165

Lankaran
Deniz

50
10

5
7

11
21

10
11

8
8.5

+270
80

Khazar 15
50

9
6

23
15

12
12

8
8

70
+270

 
The concentrations are systematically higher at the surface than at the bottom 

as with temperature, the difference between surface & seafloor increases with 
depth. The oxide-reduction potential is between -70 & 270 mV. The highest 
values are measured at the seafloor & the lowest ones close to the surface. This 
gradient reflects conditions of greater oxidation at the bottom than at the surface, 
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which is contradictory with the thermal stratification phenomenon observed and 
the distribution of dissolved oxygen in the water. This leaves the distribution of 
oxide-reduction values without explanation. The distribution of the physic-
chemical variables in the water column is confined by the water depth. The water 
column is homogeneous in the Talysh- Deniz, whereas in the Lankaran-Deniz and 
Khazar-1 it is stratified and composed of deep-water massless saline and less rich 
in oxygen than the surface water mass.  

HD energy is low throughout the whole of the study area. Examination of the 
results highlights the following key points: Phosphates: the concentration is low. 
The nitrates increase its depth and values are high (5-12 mg/l). The proportion of 
nitrites & ammonium input is low. The zone is therefore rich in nitrates. 
Ammonium input is low and their concentration with lack of nitrites indicating 
that the process of ammonium (reduced form) transformation to nitrates (oxidized 
form) is minor. Besides the surface water mass is less rich than the deep-water 
mass. It is interesting to note that this high concentration of solids does not 
generate any turbidity. The water column throughout the entire study areas is very 
poor, in ammonium, nitrites, and phosphates, and very rich in nitrates and 
suspended solids (Table 2). The deep-water mass is richer than surface water 
mass. The vertical & spatial gradient observed confirms the conditions of slight 
water mixing evidenced by the analysis of the distribution of physicochemical 
variables.  
 
Table 2. Characteristics of the water column. Concentrations in nutrients 
suspended solids. 
Area Depth (m) Phosphates

(mg/l)
Nitrates
(mg/l)

Nitrites
(mg/l)

Ammonium
(mg/l)

Suspended
solids (mg/l)

Talysh Deniz 20
10

<0.1
<0.1

10
5

<0.05
<0.05

0.12
0.1

65
40

Lankaran
Deniz

50
10

<0.1
<0.1

12
5

<0.05
<0.05

0.16
0.13

60
25

Khazar 15
50

<0.1
<0.1

6
10

<0.06
<0.06

0.13
0.15

35
45

Very high concentrations are found for most of the metals in the water 
throughput of the study zone. The value is homogeneous, irrespective of the sites, 
and water depths. The proportions of total HCs taken on the water column vary 
between 5–15 mg/l. The values obtained incorporate all the OM present in the 
water and not only fossil hydrocarbons The proportions of C10 – C40 HC cuts 
(saturated forms) are low and indicate the lack of contamination by fossil HCs 
(Table 3). 

In Khazar structure the substrate is composed of a mixture of shells, fine 
sands, and silts. The proportion of fine particles (<65 μm) varies between 5 and 
25 % of particles. The sediment is described as shelly loam, very slightly to 
averagely silted. Lankaran – Deniz and Talysh – Deniz the substrate is made of 
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fine sands and silts, with inclusions of shells in the southern part. In the northern 
part of the Lankaran – Deniz structure, the sediment is dominated by clays and 
fine silts. The particle size distribution is different between the northern Lankaran 
– Deniz and southern Talysh – Deniz but also between Khazar structure. 
 
Table 3. Characteristics of the water column. HCs 

area Depth (m) HCs C10 C40

Talysh Deniz 20
10

7.5
10

0.010
0.020

Lankaran
Deniz

50
10

12
15

0.065
0.025

Khazar 15
50

5
11

0.10
0.001

 
The sediment structure appears to be related to depth, the deeper sites being 

zones with an accumulation of shelly debris. Water content in the sediment 
changes between 4 and 9%. These values are very low and homogeneous in 
comparison with a highly varying particle size distribution of sediment. Oxydo-
reduction potential varies between –250 and + 50 mV. The potentials range 
between –50 and +50 mV indicates an oxidized state of the sediment, which is 
normal for the marine environment. The concentration of organic matter in 
sediments vary between 0.10 and 1.25% for the study zone as a whole, 
corresponding to values typical of poor sediment. The total carbon varies between 
0.05 and 0.75%. They indicate low to average sediment enrichment, the limit 
between two levels is 0.45% in a typical marine environment. Nitrogen content 
varies between 0.05 and 0.12%, corresponding to average to high enrichment 
values, the limit between the two levels lying at 0.10% for a typical marine 
environment. Phosphorus concentrations in the sediment vary between 500 and 
700 mg/kg, corresponding to averagely high phosphorus levels, also relatively 
homogeneous. 

The total HC concentrations in the sediment fluctuate between 70 and 300 
mg/kg, a range which corresponds to high values, but it is important to note that 
the analytical method used here may incorporate in this result part of the organic 
matter present in the sediments. The concentrations in C10 to C40 cuts, which 
indicate the possible presence of conventional fossil HCs are heterogeneous over 
the whole of the study zone. The total index of pollution by metals fluctuates 
between 40 and 70%, a broad range corresponding to a substantial difference in 
values, reflecting the heterogeneity of the concentrations recorded for many of the 
metallic elements.  

The sediment for the study area has a highly heterogeneous feature. In the 
southern part of Lankaran – Deniz and Talysh – Deniz, the substrate is extremely 
shelly loam and becomes more silted on the northern part of Lankaran – Deniz 
and Khazar structure. In the northern part of Lankaran – Deniz and Khazar 
structure fine silts predominate by over 65%. Overall, there appears to be a link 
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between sediment structure and depth, the deeper sites having a greater 
accumulation of shelly debris. Sediment is heterogeneous in terms of particle 
size, averagely rich in the nutritive matter, and shows no tendency towards the 
accumulation of fine particles and consequently of organic matter and micro-
pollutants. It is rich in total HCs and numerous metallic elements, indicating that 
inputs must be substantial. 

About twenty species were found out of total sampling surface area of 5 m2, 
drown from depths of between 10-50 meters. The population of benthic 
organisms is homogeneous and similar throughout the whole of the study zone, 
irrespective of depth. The Caspian is a landlocked sea. Low larval renewal and 
low salinity is representing an impediment for the fauna of both marine and 
continental origin. The population observed is consequently the result of natural 
selection of species resistance to the identified stress factors. Thus, the 
characteristic of the fauna observed is its strong capacity to withstand the 
influence of any future impediments. 

Over the whole of the study zone, the water column has a low salt content 
10–11‰ consistent with the characteristic values from the South Caspian basin. It 
is rich in nitrates & accommodates high primary production, responsible for 
supersaturation in oxygen & probably a limitation of phosphorus. There is also a 
high concentration of metallic elements. In the two deepest sites, the water 
column is composed of two different water masses. The deep-water is cooler, less 
salty, less supersaturated in oxygen, and richer in nutrients. In surface water mass, 
HC contents are higher. The marked stratification of the water column bears 
witnesses to the low vertical exchanges, due to low local hydrodynamic energy. 
In conclusion, we can say that the water column for the study zone has low 
salinity, rich in nitrates, and accommodates high primary production, which has 
caused oxygen supersaturation and probably a limitation of phosphorus. It is also 
having a high total of HCs. 

Characteristics of the benthic population represent very spars fauna for an 
open marine habitat, but it is comparable with the situation observed in a confined 
environment such as a coastal lagoon. The landlocked Caspian Sea has a specific 
type of environment, and low salinity of the medium 10–12‰ represents a 
limitation for benthic species of marine and freshwater origin alike, both having 
trouble acclimatizing to „ brackish „waters. The benthic macrofauna of the 
Caspian Sea has two major characteristics: it is qualitatively poor and extremely 
varied in its origins. The original fauna of the Caspian Sea is marine fauna from 
Tertiary, which then evolved considerably with the special hydrological 
conditions of this sea. The surviving species of the marine origins include 
molluscs of the Cardiidae family and Dreissena. During the Quaternary, species 
originating from the northern (Arctic communities) and southern (Mediterranean 
communities) seas and continental waters immigrated to the Caspian Sea. The 
freshwater species adapted themselves to increases in salinity; these include 
virtually all gastropods and a vast number of planktonic forms. Thus, it is that 
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species of varying origin tolerance to salinity are found in the sea: typically, 
marine species in the saltiest zones, species tolerating various degrees of salinity, 
and continental species in the least salty zones. More recently, in the first half of 
the XXth century, the population widened with the addition of species 
immigrating from the Black Sea, the Azov Sea, and from the Arctic basin. The 
population's samples are taken from the study are consistent with the above 
characteristics detailed in the literature on the Caspian Sea. The populations 
sampled in the study area composed of a mixture of species of different origins. It 
includes, for example, numerous endemic species (Cordylophora caspia, 
Niphargoides caspius, etc), a few species originating from the Mediterranean 
(Balanus improvisus, Mytilaster lineatus). 

Thus, the analysis of the borehole data, seismic data, and biostratigraphy 
confirmed that the Tertiary sediments consist of fluvial- deltaic–lacustrine 
sediments deposited in the isolated South Caspian Basin, particularly in the study 
area by several river systems. 

The study area has several characteristics typical of landlocked marine 
environments: Low salinity; low HD conditions, causing stratification of the 
water column. High primary productivity of the water mass, generating 
conditions of dissolved oxygen supersaturation and deficits (of phosphorus and 
probably of oxygen at night). Also at sediment level, the heterogeneity of the 
substrate and low benthic fauna content is typical of confined habitats, in which 
environmental conditions are especially difficult for the higher organisms 

The micro-pollutant concentration in both the water and sediment, a point also 
common to most confined habitats and related to the inflow from the catchment 
area. It is related to the fine fraction of the sediment and may be masked by the 
presence of numerous shell debris which “dilute” the muds and thereby the 
micro-pollutants and organic matter, usually settled on this fine sediment 
fractions.All the observations made on the study, substantial primary production, 
a paucity of benthos, etc are consistent with those made by different authors 
describing the Caspian Sea. The study area has high quantities of contaminants 
and low capabilities for dispersing potential intake, but on the other hand, has a 
distinct resistance to the influence of any future impediments. 
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The purpose of this study was to determine the elemental composition and identify the 
geochemical features of bottom sediments of the Kaliningrad and Curonian lagoons of the 
Baltic Sea for the study of anthropogenic and natural processes of the heavy metals’ 
accumulation. 
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The results of experimental studies on the sorption and desorption of heavy metals (Cu, 
PB, Co, Zn, Cd, Ni) on samples with natural moisture collected within the distribution of 
ferromanganese nodules in the Clarion-Clipperton zone are presented. The ratio of 
chemical and physical sorption is shown. 
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      2015 .   , 
       

 ( .)     
,        

 . 
 

.       
 

 *   Fe Co Ni Cu Zn s Cd Hg b *  Mn 
   

2011,5 258 – 2.38 16 41 38 125 11.0 1.0 0.041 21 85 754 
2012,5 124 0.02 0.90 11 28 18 47 4.8 1.0 0.020 15 3 393 
2013,58 6994 0.61 4.82 20 61 42 88 3.3 1.2 0.031 23 5847 607 
2014,33 194 0.04 2.90 13 39 19 67 5.2 1.4 0.018 22 3 774 
2015,67 696 0.16 14.80 31 62 14 43 5.9 0.4 0.310 36 35 1357 
2016,91 4696 0.60 2.90 35 44 30 123 1.9 0.1 0.038 16 42 498 
2017,58 356 0.71 2.10 20 27 9 51 0.02 0.1 0.102 22 29 543 
2018,5 3605 0.04 5.00 13 41 35 172 2.9 1.1 0.045 23 280 291 
2019,4 4496 0.33 4.20 14 40 36 100 93.3 2.1 0.052 20 70 391 
2020,67 3069 1.10 4.67 12 37 27 97 7.2 0.1 0.048 17 990 737 
2021,4 2466 0.60 6.41 11 28 22 87 8.1 0.1 0.001 21 606 909 

   
2011,5 783 – 3.23 19 45 30 110 8.2 1.1 0.044 24 98 654 
2012,5 209 0.04 2.40 13 31 12 49 3.0 0.9 0.036 19 10 614 
2013,58 116 0.005 1.50 10 26 7 31 1.8 0.7 0.026 17 15 313 
2014,33 31 0.44 2.90 14 40 16 57 1.5 1.2 0.045 13 3 636 
2015,5 1820 0.42 5.50 29 67 39 100 8.3 0.7 0.049 16 115 632 
2015,83 6903 0.46 5.40 22 73 50 94 – 0.9 0.149 29 289 440 
2016,91 765 0.005 2.89 33 37 28 92 0.8 0.1 0.024 27 616 996 
2017,58 1386 0.22 4.70 33 69 45 102 2.0 1.0 0.089 31 321 414 
2018,5 846 0.01 3.87 11 33 24 76 2.5 0.1 0.067 21 89 534 
2019,4 2819 0.88 4.20 14 48 39 103 86.8 1.0 0.038 22 211 500 
2020,67 709 0.005 3.45 10 39 21 91 14.3 0.1 0.034 14 280 535 
2021,4 185 0.005 1.20 6 11 14 33.1 10.1 0.1 0.010 7 44 535 

*  – ,  –   ( ( ) , 
, ). : , , Mn, Cu, Ni, Co, Zn, Pb, As, Cd, Hg – 
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The series of observations of the concentration of chemical components in bottom 
sediments on the underwater mud volcanoes of the Azov Sea are considered. Impulses of 
mud volcanic activity are recorded by high concentrations of geochemical indicators. An 
analysis of the series of observations made it possible to identify a number of patterns in 
the behavior of chemical components over time. 
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 2.       
       ( /   

)   ( / )    [1] 
     /  

Mn 1506.7 621.4 2.4 

Ni 38.0 23.1 1.6 

Ti 5400.0 3581.0 1.5 

V 173.3 89.1 1.9 

Cu 51.3 32.7 1.6 

Pb 15.7 12.4 1.3 

Zn 103.3 84.4 1.2 
 

 3.        
       [1] 

 Cu Pb Zn Mn Ni V 
.  (   ) 

   65.0 15.0 137.5 1875.0 40.0 187.5 
  42.0 17.0 110.0 1220.0 38.0 160.0 

  , % 54.8 –11.8 25.0 53.7 5.3 17.2 
  (   ) 

   45.0 17.5 87.5 1625.0 37.5 187.5 
  60.0 10.0 50.0 1250.0 35.0 150.0 

  , % –25.0 75.0 75.0 30.0 7.1 25.0 
 

 4.        
     ( / ) 1990 – 2013 . [1] 

 Mn V Zn Ni Cu Pb 
  (  

) 670 94.7 85.3 23.4 31.6 12.9 

  
 ( ) 630 90 83 24 32 12.5 

-    
( ) 621.4 89.1 84.4 23.1 32.7 12.4 

    
   100 90 83 58 47 16 
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The contents of chemical elements in the composition of the precipitating suspension and 
in the upper layer (0–5 cm) of bottom sediments in the dredging areas were studied. For 
both river and sea suspension, the excess of the content of titanium and manganese over 
the Clarks is 12–15 times; vanadium and copper – 1.1–1.9 times. The content of lead, 
nickel and zinc in the suspension is close to Clarks or slightly less. For bottom sediments, 
the content of titanium is 8 times higher than Clarks, and manganese is 6 times higher. The 
concentrations of vanadium and zinc correspond to Clarks, and for nickel, copper and lead 
they are 1.5–2 times less. In the precipitating suspension, the content of all chemical 
elements is 1.2–2.4 times higher than in bottom sediments. 



245 

 . .1,  . .1,  . .2 
(1    . . . , . , e-mail: 
alexandr.ermolov@gmail.com; 2  «      . . 

», . ) 
        

      
Ermolov A.A.1, Kizyakov A.I.1, Ilyushin D.G.2  
(1Lomonosov Moscow State University, Moscow; 2«Marine Research Center of 
the Lomonosov Moscow State University» LLC, Moscow) 
The Barents and Kara shores typification according to their 
sensitivity to oil and oil product spills 
  

 :  ,  ,  
,  ,  

 
       
           

         
   (Environmental Sensitivity Index).  

       . 
 

         
      

 ,       
        

,   .    
           

      , 
       , 

      .     
   ,   

       
,      ,   

.        
 ,         

 , , ,    
  . 

        
      -

  .     
       

,       
 ,      . 



246 

     ,  
      ,   

       , 
  . 
     

    ,    
      . 

        
        
 ,     

     .  
      

,      
       

,       .  
        

 ESI (Environmental Sensitivity Index) [1]   
      

   ,    
   .    

         
 , ,   

    .   
     

,       
  .      

    ,   
   .   

 ,     
        

 ESI.  
        12  

      ( ). 
         

       
   ,    .  

     
       , 

      .  
       

         
  ,    . 

        



247 

 ESI. 
 

.        
   ESI 

1.    1A 
2.     -  

  1C 

3.      
 8D 

4.    1D 
5.    -   3  
6.    -   8  
7. ,    4 
8. ,   -  

  5 

9.   -   6  
10.  -     

 ( , ) 9  

11.     ( ) 10  
12.    10  

 
      

 -     , 
       

        
(  – 8D).      

  -    
,   -   (  – 8 ), 

      ,  
 ( )  (  – 3 ). 

   (  – 4, 5  6 )  
      

. 
       

  -      
 ,    (  9 , 10   10 ). 

  –      
-    ,   -
  (  1   1 ),    

.  
   ,  

      , 
    .    



248 

   ,   
 .       

 –  1D. 
        

       
 ,       

«    »    «  « »  
     , 

  «   »  2012–2017 .   
 «    »    «  

 »,    «  « »;    
121051100167-1; 121051100164-0. 

 
  

1. Petersen J NOAA Technical Memorandum NOS OR&R 52. Environmental 
Sensitivity Index Guidelines. Version 4.0, 2019. 
2.  .  .  "   

". : 2016, 271 . 
3.  .  .  . , 2020. 450 . 
 
The environmental sensitivity assessment of the Russian coasts of the Barents and Kara 
Seas to oil and oil product spills was carried out on the basis of geomorphological analysis 
and zoning of the coastal zone in accordance with the Environmental Sensitivity Index. 
The result is maps of the ecological sensitivity of seas coasts. 
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The mercury content in the bottom sediments of the East Siberian, Laptev, Chukchi seas 
and the adjacent part of the Arctic Ocean was studied. The dependence of its contents on 
the granulometric composition of sediments and redox conditions of bottom waters is 
established, which generally manifests itself as the bathymetric zonality of the distribution. 
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 . 4P1 P2 P3 P4 

Hg ppm 0.005 0.01 0.025 0.009 0.05

Fe % 1.6 2.4 2.2 2.5 1.5

Cd ppm 0.08 0.05 0.06 0.08 0.1

Mn % 0.025 0.027 0.022 0.026 0.1

Cu ppm 4.4 9.2 4.6 7.85 8

Pb ppm 4.2 0.81 5.175 4.315 10

Zn ppm 24 40 26 35 21

ppm 40 106 43 70.5 <40
 

   
1. Benaissa M., Rouane-Hacene O., Boutiba Z., Habib D., Guibbolini-Sabatier 
M.E., Risso-De Faverney C. Ecotoxicological effects assessment of brine 
discharge from desalination reverse osmosis plant in Algeria (South Western 
Mediterranean) // Regional Studies in Marine Science. 2020. V. 39. 101407. 
2. Sola I., Zarzo D., Carratalá A., Fernández-Torquemada Y., de-la-Ossa-
Carretero J. A., Del-Pilar-Ruso Y., Sánchez-Lizaso J.L. Review of the 
management of brine discharges in Spain // Ocean & Coastal Management. 2020. 
V. 196. P. 105301. 
3. Sola I., Fernández-Torquemada Y., Forcada A., Valle C., del Pilar-Ruso Y., 
González-Correa J.M., Sánchez-Lizaso J.L.. Sustainable desalination: Long-term 
monitoring of brine discharge in the marine environment // Marine Pollution 
Bulletin. 2020. V. 161. P. 111813. 
4. Nasr H., Yousef M., Madkour H.A. Impacts of discharge of desalination 
plants on marine environment at the Southern Part of the Egyptian Red Sea Coast 
(Case Study) // International Journal of Ecotoxicology and Ecobiology. 2019. V. 
4 (3). P. 81–85. 
5. Robakiewicz M. Spreading of brine in the Puck Bay in view of in-situ 
measurements // E3S Web of Conferences. 2018. EDP Sciences. V. 54. . 00029. 
 
On the northern coast of the Sambia Peninsula of the Kaliningrad region, the brine is 
discharged from the erosion of salt layers on land for three years. The study is aimed at 
studying the impact of this economic activity on the bottom ecosystem. A significant 
change in the biomass, number and structure of the benthic community was revealed, and 
the main pathways for the spread of brine along the bottom were determined. 
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The paper examines the results of 14-year observations of changes in quantity, properties 
and composition of oil slicks and tar balls on the Black Sea coast between the Kerch Strait 
and the Tsemes Bay. The obtained data was subjected to the multiple regression analysis in 
order to assess the rate of oil pollution natural destruction and its dependence on the 
environmental factors.  
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High variability of the concentrations of methane, as well as suspended and dissolved 
forms of mercury in the shelf waters of Sakhalin, caused by seismotectonic processes in 
the zone of junction of lithospheric plates, was revealed. 
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The distributions of the trace elements Hg, Pb, Cd in sediments from deep drilling cores in 
the central part of Sevastopol Bay were investigated. The distributions of the elements in 
the core sections were found to be affected by the anthropogenic impact and changes in 
sedimentation conditions during the Black Sea transgression. 
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Meiofauna animals found in sediment samples from Alba guyot include nematods, 
harpacticoids, ostracods and gnathostomulids. Sampling by layers is difficult due to the 
high density of the sediment. The number of meiofauna animals is extremely small and 
they are not present in all samples. The most common meiofauna animals are nematods 
and harpacticoids. 
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The study of the background characteristics of the megafauna from bottom images on the 
slopes of the Alba guyot revealed the complete predominance of sea lilies in this 
community. In some areas of the guyot slopes, sea lilies form dense clusters, the number of 
animals in which can reach almost 5000 individuals/ha. The main factors affecting the 
distribution of sea lilies are the deposit properties and the depth. 
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Studies of hydrocarbons in the Kerch Strait have established that their concentrations in 
surface waters and bottom sediments are significantly higher than background levels. 
Pollution is manifested to a greater extent in the composition of polycyclic aromatic 
hydrocarbons. The distribution of markers in their composition makes it possible to assess 
pollution mainly as pyrogenic (coming from the combustion of marine fuel), to a lesser 
extent – oil pollution. 
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The shallow-water zone of the Northern Caspian is characterized by a background level of 
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metals in sediments. The sediments of the major part of the area are classified by the 
concentration of petroleum hydrocarbons as «pure». «Medium-polluted» and «polluted» 
sediments are distributed at outlet sections of the Volga-Caspian Shipping Channel and 
Obzhorov Channel.  
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The "Map of hazardous processes of the Arctic and Far Eastern continental margin of 
Russia" at a scale of 1: 5,000,000 is presented for the first time. The map is compiled on a 
lithofacies basis. The classification of dangerous geological processes and phenomena on 
the shelf and continental slope within the economic zone of the Russian Federation is 
given. The principles of compiling the map are discussed. Colorful copies of the "Map of 
hazardous processes of the Arctic and Far Eastern continental margin of Russia" are 
presented. 
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Thanks to the interaction of Immanuel Kant Baltic Federal University with Shirshov 
Institute of Oceanology RAS, in April 2021 measurements of key environmental 
parameters began at the offshore site of the Kaliningrad carbon polygon. Four integrated 
oceanographic surveys were carried out. The first results confirm the representativeness of 
the selected research area.  
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The subject of the study is to assess the degree of manifestation of dangerous coastal 
processes under the influence of various natural factors, both constant in time (geological 
structure, height of the coastal cliff) and changing (dynamics of the level, waves, wind 
regime) and the impact of man-made causes, the allocation of types and groups of shores. 
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The results of the investigations of the floating plastic debris during the 79th research 
cruise of the R/V Akademik Mstislav Keldysh in December 2019 in the central part of the 
Atlantic Ocean are presented. 
 

Environmental pollution by microplastics (MPs) attracts the attention of the 
whole world, the aim is to assess the level of pollution and its risk to the 
ecosystem. Many different approaches for both sampling and analysis of MPs 
have been used for research, resulting in complex data comparisons. Harmonized 
and validated approaches are being recommended for collecting comparable data 
within monitoring programs recently (e.g., [1]). When plastic pollution research 
started to look at surface waters much of the information gathered utilized 
neuston nets and focused on the larger, visible fraction of plastics. In most 
instances this has led to recommendation of targeting particles >300 μm. Net 
sampling has the drawback of size of particles captured, sampling is also affected 
heavily by the weather and biotic conditions (calm waters, little wind and low 
biological activity). Whilst the influences of coastal currents and regional 
dynamics are interesting, microplastics concentrations and their transport and 
distribution in offshore waters became a target of research to look at the large-
scale impacts of oceanographic processes. Scientific advances in methodological 
approaches are encouraged to focus on the smaller size fraction of microplastics 
<300 μm, optimizing the processes with minimum procedural contamination and 
to use ships opportunities for continuous sampling of subsurface water with 
seawater intake. The smaller particles are of interest as they are likely to have the 
biggest impact on ecosystems, especially biota. However, it was shown that 
microplastics found in the surface and subsurface layers differ not only in the size 
of the particles found, but also in morphology, types of polymers, and their 
spatial distribution [2, 3]. Different hydrodynamic processes affect the fate of 
plastic habiting the sea surface and upper mixed layer. The aim of this work was 
to study the distribution of surface and subsurface microplastics and to reveal the 
influence of hydrodynamics on their spatial distribution. 

Microplastic sampling Floating plastic debris were sampled during the 79th 
research cruise of the R/V Akademik Mstislav Keldysh in December 2019 in the 
central part of the Atlantic Ocean (Fig. 1). Samples of floating particles were 
collected from surface water using a neuston net and from subsurface water using 
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a ship-board underway pump-through system. A total of 38 subsurface water 
samples and 7 surface samples were collected (Fig. 1). During net towing, the 
relevant vessel characteristics including speed and distance were recorded. 
Physical and chemical characteristics of surface water (temperature, salinity, 
dissolved oxygen), air (temperature, wind speed, atmospheric pressure) were 
continuously measured along the ship track.  

Surface water samples were collected using a neuston net with mesh size of 
500 μm and mouth opening of 40 X 60 cm. The net was towed along a straight 
line during 30 minutes per sample at average speed of 2 knots. Despite the fixed 
duration of the towing time intervals, towing distances varied by approximately 
5% due to occasional instabilities in vessel speed and impact of sea surface 
currents. The amount of filtered water was equal to 220 ± 11 m3 according to the 
GPS track of the vessel. After towing, the net was rinsed outside the vessel with a 
deck hose and returned to the ship deck. The cod-end was removed and taken to 
the vessel laboratory where it was rinsed, and volume reduced into a metal sieve 
with mesh size of 1 mm. The collected particles (1–5 mm) were visually 
estimated and stored in hermetically closed centrifuge tubes until the analysis in 
the onshore laboratory. 

Subsurface seawater was collected by a ship-board underway pump-through 
system with an intake located at a depth of 3 m on the right side of the vessel. In 
order to perform microplastic sampling, flowing subsurface seawater was passed 
under pressure through two stainless steel meshes (1.5 mm and 100 μm pore size) 
within the filtration system, which consisted of two sequentially established first 
step water appliance protective systems and food grade PVC pipes. Two flow 
meters in the system provided accurate registration of water volume for each 
sample, which varied from 1.2 to 7.8 m3 per sample. After every sampling period, 
collected material was rinsed from the filtration system and filtered onto a 
stainless-steel mesh filters (Ø 25 mm, pore size 50μm) using a filter holder 
attached directly to the sampling system to avoid contamination from the air. For 
this purpose, 25 mm filter holders were attached to outlets of the valve of the 
filtration system. Filters were sealed in plastic centrifuge tubes pre-rinsed with 
Milli-Q water. These tubes were stored until the analysis in the onshore clean 
laboratory. In the laboratory, the samples were processed to remove organic 
matter using an optimized protocol with 10% KOH in the same tubes where the 
filters were stored. The processed samples were filtered onto 47 mm GF/A papers 
with 1.6 m pore size. The filter with material was immediately transferred to a 
petri dish and covered for drying and further analysis. 

Microplastic identification. All particles from surface and subsurface samples 
(as well as procedural and field blanks) were analyzed using a combination of 
visual inspection and chemical identification of polymeric composition via 
spectroscopy methods. Identification of chemical composition of the items was 
made using a Fourier Transform Infrared spectroscopy (FT-IR) analysis on 
PerkinElmer Spotlight 400 FTIR (Frontier ATR) for surface samples and 
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transmission micro-FTIR with DCC for subsurface samples. All spectra were 
manually inspected to ensure that the library matches were acceptable. All 
particles from surface samples were weighed (mg). The weight of subsurface 
microplastics was estimated on the base of the polymer density and volume of 
every particle, with an assumption that all the fibers are cylinders with visible 
diameter, and the fragments thickness was roughly estimated by comparison with 
the sizes of the fibers nearby. 

Results. The highest MPs abundance and weight concentration in subsurface 
layer in the Central Atlantic were found at stations from 1 S to 18 N (Fig. 1a) 
where, according to hydrophysical data, equatorial divergence zone and Canary 
upwelling were observed [4]. The highest abundance of surface MPs were found 
south of 20 S. Also, floating mesoplastic particles (5-30 mm) were observed on 
two southern stations. It is well known fact that accumulation zones of surface 
MPs were identified in the ocean’s subtropical gyres [5] whilst not is true for the 
MPs in subsurface water [6]. Importance of mesoscale convective flows for 
subsurface MPs distribution was shown [7]. In this study most stations were 
located 200 km from the coast resulting in low influence of coastal sources of 
MPs and we can suppose that ocean dynamic is the main factor driving MPs 
distribution here. It was not found high MPs concentration in subsurface water at 
stations near the south Atlantic subtropical gyre but in upwelling areas – between 
Cabo Verde islands and Africa and on the equator. Surface MPs showed opposite 
distribution and were found at stations south of 20°S only, close to the South 
Atlantic gyre. This clearly emphasized the difference in fate of surface and 
subsurface MPs in ocean water. Upwelling zones appear to be important drivers 
for elevated concentration of subsurface MPs but not long-term accumulation 
because of strong seasonal variability of their dynamics.  

The abundance and weight concentrations of MPs found in the Central 
Atlantic are an order of magnitude higher than in the Eurasian Arctic [3]. This 
may indicate a significant role of local sources of MPs here. As the distance from 
the coast for most of studied stations was more than 200 km, it is unlikely that 
coastal sources can be the main source of MPs in the Central Antarctic. Some of 
studied stations here belonged to the latitude of the Amazon river but the river 
plume spreads mainly to the north during this time of the year far from the 
stations [4], it is unlikely that the Amazon river was a source of the observed 
MPs. The subtropical south Atlantic gyre has been identified as a plastic 
accumulation point [5] which could be contributing to the Central Atlantic values 
observed in this study. Variability of polymer types of MPs found in Central 
Atlantic coincides with polymer types demand that points on accumulation of 
microplastic in the region rather than that they were brought in randomly. We can 
suppose that macro- and microplastics were accumulated in the surface waters of 
the subtropical gyre followed their further fragmentation, biofouling, sinking to 
the subsurface layer and spreading within the whole water mass. 

MPs inhabiting the sub-surface waters (about 3 m depth) have a near neutral 
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buoyancy and became a common feature of the oceanic sub-surface mixed layer. 
MPs appear to be suspended in the surface mixed layer and are likely easily 
transported from the sources to the distant ocean regions via ocean currents. The 
sub-surface turbulence prevents MPs removal from the subsurface part of the 
water column, unless the processes of fragmentation, biofouling or consumption 
by organisms occur.  

  

b  

  
Fig. 1. Abundance and weight concentration of microplastics in the subsurface 

layer (a), microplastics in the surface layer (b), and total plastic found in the 
surface layer (c). 
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In contrast, the surface MPs (which are captured by sampling with surface 
nets) has positive buoyancy and its spatial distribution, in addition to currents, is 
significantly influenced by wind and waves, which led to a more sporadic 
distribution on the Ocean surface [3, 5, 8]. Thus, MPs data collected using both 
methods could give additional information about MPs fate. 
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