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4. . ., . ., . ., . ., . .
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. 1337–1344. 

5. Li Yuan-hui. Distribution patterns of the elements in the ocean: A synthesis // Geochim. 

Et. Cosmochem. Acta. 1991. V. 55. P. 3223–3240. 

6. Wedepohl K.H. The composition of the continental crust // Geochimica et 

Cosmochimica Acta. 1995. V. 59.N. 7. P. 1217–1232. 
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.

 [1] 
« »

. [5] 

« »

. . [7] 

 XX .  XX .  XX .  XX .

U 1.2 ± 0.2 0.9 ± 0.1 U 1.2 ± 0.2 0.9 ± 0.1 

Th 0.6 ± 0.1 0.7 ± 0.1 Th 0.7 ± 0.1 0.8 ± 0.1 

Y 1.4 ± 0.2 1.2 ± 0.1 Y 1.4 ± 0.2 1.2 ± 0.1 

La 0.9 ± 0.2 0.9 ± 0.1 La 0.7 ± 0.1 0.7 ± 0.1 

Yb 0.9 ± 0.2 0.8 ± 0.1 Yb 1.3 ± 0.3 1.2 ± 0.2 

Zr 1.2 ± 0.02 1.1 ± 0.1 Zr 1.2 ± 0.2 1.1 ± 0.1 

Hf 1.0 ± 0.3 0.8 ± 0.1 Hf 1.0 ± 0.3 0.8 ± 0.1 

Nb 1.0 ± 0.3 1.0 ± 0.1 Nb 1.2 ± 0.3 1.1 ± 0.1 

Cr 1.2 ± 0.4 0.9 ± 0.2 Cr 1.5 ± 0.5 1.1 ± 0.2 

Ni 1.1 ± 0.3 0.9 ± 0.1 Ni 1.9 ± 0.5 1.5 ± 0.2 

Co 1.6 ± 0.6 1.2 ± 0.2 Co 1.8 ± 0.6 1.7 ± 0.2 

Be 1.1 ± 0.4 0.2 ± 0.2 Be 1.3 ± 0.4 0.2 ± 0.2 

« »

. [5] 

« »

. . [7] 

 XX .  XX .  XX .  XX .

Cd 27.5 ± 13.7 24.9 ± 5.6 Cd 9 ± 4.5 8.3 ± 1.9 

Hg 21.2 ± 12.7 23.1 ± 7.6 Hg 21.2 ± 12.7 23.1 ± 7.6 

Sb 15.0 ± 2.6 12.2 ± 1.2 Sb 27.0 ± 5.0 22.0 ±1.8 

Pb 10.1 ± 2.0 9.0 ± 0.3 Pb 16.0 ± 3.0 14.5 ± 0.5 

Zn 10.1 ± 6.6  7.2 ± 0.7 Zn 21.0 ± 14.0 15.3 ± 1.5 

As 3.3 ± 1.5 3.9 ± 1.9 As 2.3 ± 0.7 2.7 ± 1.4 

Br 2.9 ± 1.3 5.4 ± 1.9 Br 1.2 ± 0.4 2.1 ± 1.4 

Cu 2.9 ± 1.7 .0 ± 1.3 Cu 4.5 ± 2.6 3.0 ± 0.5 

We explored options for the composition of the upper crust. The composition of 

chemical elements in the clays and shales is close to the average composition of 

the entire continental crust. Models shale [5] is acceptable to establish that the 

fractionation of atmospheric aerosol in the taiga zone of Western Siberia. 
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Pb and Cd deposition from the atmosphere onto the surface  

in the Kaliningrad region of Russia 
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Pb

17%

34%
49%

 3. ,

.

( ),

. , ,

,

.

,  11-05-00300. 

1.  « ». www.msceast.org 

2. . ., . .

 ( )

 // . 2011. . 24.  6. . 493–501. 

3. Ilyin I., Rozovskaya O., Travnikov O., Aas W. Heavy metals: transboundary 

pollution of the environment // EMEP Status Report 2/2007. June 2007. 85 p. 

4.

 2007 . , 2008. 204 .

Pb and Cd fluxes from the atmosphere onto the surface in the Kaliningrad region 

of Russia have been estimated. Calculations are based on EMEP (MSC-E) results 

in the field of country to country influence and wind re-suspension. The effect 

from the own Kaliningrad region anthropogenic Pb emissions is about 15–20% 

for its territory, and it may be reasonable for the nearest Baltic countries.  
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Investigation of features of erosion processes of bottom gravity 

currents

,  [1, 2]. 

 [3, 4]. 

:

,

 [5]. 

,

,

.

.

 XZ-

 [6] 

 [7].  

 XZ-  [8]. 

- ,

 [6]. 

.

:
ω ∂ρ= + ν ∆ωρ ∂0

T
gd

dt z
, ρ = ∆ρd

D
dt

, ∆ψ = ω ,



14

 – , ψ – , u  w, ,

, ρ0 – 

, ρ – , T= 0+ρ , DT =(Sc)-1
T –

, Sc=2, Re=u0h0/ 0,

t=0 =0. -  1501 501 

( x= z=0.05) .

: 0 – 

0.0005  0.001 / 3, h0 –  1  10 , u0 –  1  10 / ,  –  0.3 

2.0 2/ .

 [9]: 
2

2

uu u u u
u v u Tt x y x y

∞
∞

∂∂ ∂ ∂ ∂+ + = + ν∂ ∂ ∂ ∂ ∂
, 0

∂ ∂+ =∂ ∂
u v
x y

,

u∞ -

,

.

.

,

.

.

:

0

1 ∂
= − + µ ∆

ρ ∂
pdu

u,T
dt x 0 0

g cdw 1 p 0 wT
dt z

− ρ∂= − − + µ ∆
ρ ∂ ρ

( )
,

dc
D cT

dt
= ∆ ,

- .

 [7]. 

.

. ,

.

 [10]. 

, ,

.



15

.

.  ( )

 ( ), .

 0.1  0.85  0.15. 

0.00012  0.00036  0.00002. : 0=0.001 / 3 u0=3

/ , =10-1 2/ , h0=6 ,  7 ,  2001 501.

-

, ,

,

.

,

 « » ,

 [1]. 

 XZ-

,

.

.

.

 13 05 41374.  

1. . ., . ., . ., . ., . .

 // . . .
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2. . . . .: - ,

2007. 352 .

3. . . -

 // . 2009. 

 2. . 5–37 

4. . , . . -

 // 

. 1994. . 34.  2. . 294–298

5. Simpson J.E. Gravity currents in the environment and the laboratory. England. ELLIS 

HORWOOD LTD. 1987. 244 p. 

6. . ., . .

 // 

 ( ). ., - . 2010. . 17. . 181–185. 

7. . ., . ., . .

.//  (

): . / . . . , . . , . .

. .: , 2013.  19. . 241–248.  

8. . ., . .

 // . 1997. . 37.  1. . 44–49. 

9. . . .: , 1974. 711 .

10. Isachenko I.A., Kileso A.V., Gritsenko V.A. Multi-tracer way for differentiation of 

the structure of the stratified fluid current in numerical experiment // Fluxes and Structures 

in Fluids: Proceedings of International Conference; June 25–28, 2013, Saint-Petersburg. 

M.: MAKS Press, 2013. 376 p. 

Investigation of features of erosion processes of bottom gravity current was 

performed using two-dimensional nonlinear hydrodynamic model of the 

dynamics of density along slope currents with built-in model that explicitly take 

in account of viscous adhesion at the bottom and Multi-tracer way for 

differentiation of the structure of the stratified fluid current in numerical 

experiment. 
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Preliminary estimation of wave erosion of pebbly Black Sea 

coasts using sediment traps approach in the area of Shirokaya 

Balka 
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 3400 .

 182 

/ /  × 3400  × 90  = 55.7 / .

,

 62.9 / .

1. . ., . ., . .

 ( . ) // 

:  XIX  ( )

. . III. .: , 2011. . 25–28. 

2. . ., . ., . . .

 – -

 ( ) // 

:  XIX 

( ) . . III. .: , 2011. . 28–32. 

Quantitative data of the wave erosion scale in the area of Shirokaya Balka were 

received by means of the full-sized observations with the sediment traps used 

during expeditions in 2010 and 2011. Specific value of erosion at 1 lane meter of 

the beach is about 182 tons per twenty-four hours at 2 meter wave height. 

According to direct observations total weight of abrasive material of the whole 

Black Sea coastal zone can be approximately estimated at 55.7 mln tons per year. 
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Institute of Marine Biology, FEB RAS, Vladivostok) 

Phytoplankton production characteristics by ship and satellite 

data as the marker of biogenic part of sediment substance in 

Japan Sea
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,

 Seabird 19+ 

R2=0.22 ( . 2) 

.

,

 ( . 3).  8-

,

 53  « . .

».

 3. 

 R2

0.7489,  0.5888, 

 0.5889, -  0.6554 

0.9178 ( . 4). 

 0.57 

1.76 -  ( . 4). 
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 4. 

,  Seabird 19+ 

1. . ., . ., . .

 // . 2007. 1. . 52–

58.

2. . ., . ., . .

 // 

. 2010. . 50.  2. . 194–202. 
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3. Zakharkov C.P. Biebow N., Selina M., Gorbarenko S.A. Modern primary production, 

biomass and phytoplankton species composition the Okhotsk Sea in water; organic carbon 

transformation into sediment // KOMEX-2000. April 17–20, 2000. Moscow, Russia. P. 

62–63.

4. . ., . ., . ., . . ,

-

 2000 . // . 2006. . 46.  1. . 135–145.  

5. - . .

 // 

. .: , 1983. . 114–125.  

6. Jeffrey S.W., Humphrey G.F. New spectrophotometric equations for determing 

chlorophylls a, b, c and c2 in higher plants, algae and natural phytoplankton // Biochem. 

Physiol. Pflanz. 1975. Bd. 167. P. 191–194. 

The paper presents distribution phytoplankton production characteristics by ship 

and satellite data as the marker of biogenic part of sediment substance in Japan 

during cruise 53 of R/V “Akademik M.A. Lavrent’ev” in fall 2010. We have 

found out high variability of an exit of fluorescence of a phytoplankton on unit of 

a chlorophyll depending on specific structure of microseaweed. 
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Quantitative distribution and composition of particulate matter 

in snow cover in the Arkhangelsk Region at the end of winter 
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 ( ) // ,

 / . . . . . .:

, 2010. . 559–597. 

6. . .

. .: , 2006. 226 .

7. . ., . ., . . .

 XVIII  ( )

. 1. .: , 2009. . 58 – 63. 

8. Viklander M. Substances in urban snow. A comparison of the contamination of snow in 

different parts of the city of Luleå, Sweden // Water, Air, and Soil Pollution. 1999. V. 114. 

P. 377–394. 

9. . ., . ., . . .

 // 

. 2011. . 13.  1 (8). . 1853–1857. 

Quantitative distribution and composition of insoluble particles in snow cover 

were studied in the Arkhangelsk Region (the White Sea catchment basin) from 

March 20 to April 3, 2012. The concentration of particulate matter in snow of 

background areas in average is 2.59 mg/l and in Arkhangelsk city is much higher 

(27.6 mg/l). In background areas mineral particles and biogenic particles 

dominate in the composition of particulate matter, in Arkhangelsk soot and ash 

dominate. 
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Suspended sediment matter of the Atlantic surface waters: 

direct determinations and satellite data 
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In the article the relationship of ion composition precipitation and snow cover is 

assessed. The absence of close relationship between the quantitative composition 

of precipitation and snow cover is defined. 
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The area of geochemical studies is featured where plankton is of certain interest 

as a geological matter due to its role in sedimentation. The primary distinction 

between sedimentation conditions in oceans and continental lakes is shown on the 

basis of which a method of quantitative calculation of the planktonogenic 

contribution of chemical elements into organic matter of lacustrine sediments has 

been suggested. The method permits “geochemical specialization” of recent 

lacustrine sediments to be revealed. 
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The article presents the comparative ecosystem explorations of seas – it is a new 

direction in oceanology. It is rested on the system (ecosystem) method of the 

integral parameters of evaluation of sea ecosystems functioning on 

hydrobiogeochemical level. The aim of the paper is presentation of actual results 

of comparative ecosystem explorations of seas for the different-types seas (White, 

Baltic, Azov, Caspian). 



54

. .
( , . ,

e-mail: mescheriakov@mmbi.info)

-

Meshcheriakov N.I. 
(Murmansk marine biological institute KRS RAS. Murmansk) 

The study of ice sediment transport materials in the Gren-fjord 

,

,

. ,

[1, 2], 

 [3]. ,

,  ( ,

, , .) [4–6].

,

,

.

, -  2012 . -  2013 .,

-  ( . 1).  

, - ,

 [7–9].  

.  10 .

.

,

 1.5 .

« »,  2-

( . 2). 

.

.

,

,

. ,

 ( . 3). 



55

 1. 

 2. 

.

. ,

 - ,



56

, ,

 ( , ). 

 «  – . »

 (  1  2) ,

.  60 . -

- .

.  3 

40 . ,

.

.

 ( , , ).  

 4 . ,

- .

 3.  

 3.  ( )

 1 3.

, . .

 ( .).

.

.

, .

,



57

. ,

.

.

, .

.  (  %) 

-

,
3 ,

>2 2–

1.5 

1.5–

1

1–

0.5 

0.5–

0.25 

0.25–

0.1 

0.1–

0.05 

<0.05 

1 4631 0.865 60.0 12.0 4 9 6 7.5 1 - 

2 4631 0.543 33.5 3 2 4 8.5 36 10.7 2.3 

3 3140 17.351 27.4 8 3.1 11 20.3 23.3 5.8 1.2 

4 3925 7.981 15.7 10 4 20 25 14 7.6 3.7 

 ( -

2012) ,

 ( , ).

-

.

.

. , ,

,

. , ,

.

, , -

.

.

,

.

, .

.

- .

- - ,

.

 30 .



58

.  50% 

.

, ,

.

.

, ,

- .

. .- . . , ,

.

1. . .: « », 1985. 200 .

2. . . - //

. . 4. : . , 2004. 

. 207–216. 

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

-  ( . ) // 

. . 10. : . , 2010. 

. 398–402. 

4. . . . .: , 1984.176 .

5. . . . .: , 1994. 447 .

6. . ., . .

- // . . 1998. . 360.  6. . 799–802. 

7. . ., . .

.  2001  2002 . // 

. . 6. : . , 2006. 

. 261–270. 

8. Weslawski J.M., Jankowski A., Kwasniewski S. et al. Summer Hydrology and 

Zooplankton in two Svalbard Fjords // Polish Polar Res. 1991. V. 12.  3. P. 445–460. 

9. . .

-  // . . 10. :

. , 2010. . 480–485. 

The study of ice sediment transport agents in the Gren-fjord was carried out in 

November–December 2012 and April–May 2013 in the coastal strip of the bay. 

Cores were collected from the coastal fast ice in different areas of the bay. Fast 

ice estuarine zone river Grondalen plays the most important role in the 

redistribution of precipitation. 
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Researches of suspensions and vertical streams of matter are carried out in two 

bays of identical morphology. It is revealed, that from a suspension stock in a 

vertical stream participates less than 15%. Consequently, the most part of 

suspensions is taken out from bay in open area of water the sea where dissipates 

in thickness of water.
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Basing on the system biogeochemical approach, the regularities of the 

quantitative and qualitative distribution of anthropogenic and natural 

hydrocarbons (aliphatic, including alkanes, as well as polycyclic aromatic 

hydrocarbons) in all outer terrestrial spheres (atmosphere, riosphere, biosphere, 

hydrosphere, lithosphere) are described. The proposed set of criteria of the 

genetic interpretation of the hydrocarbon composition enabled one to determine 

the degree of accumulation of both natural and anthropogenic hydrocarbons in 

marine objects. 
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New development in analytical study of trace element 

composition of sea and river waters and suspended matter 
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4. . ., . . // . 1994. . 33.  6. . 842. 

5. . ., . ., . . // . . . 2002. . 57.  9. 

. 923. 

6. . ., . . // . 2011. . 51.  3. . 532. 

7. . ., . . // . . . 2012. . 67.  10. . 925. 

8 . ., . . // . . 2013. 

. 79.  3. . 18. 

 new development in the study of trace element composition of sea and river 

waters and suspended matter with using of atomic absorption spectrometry is 

presented in the report. 
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CO2 exchange between the ocean and the atmosphere as a result of junction of 

opposite directed processes of water evaporation from the sea surface and rain 

precipitation was considered. At evaporation containing in seawater dissolved 

CO2 passes in the atmosphere. Condensation of water vapor, on the contrary, is 

accompanied by absorption of atmospheric CO2, which acts in the ocean with 

rainwater. Integrated flux of CO2 as a result of these processes is directed from 

the atmosphere to the ocean and makes value about 60 million tons C a year that 

is caused by lower average temperature at which condensation of water vapor in 

the atmosphere is carried out in comparison with temperature of the sea surface 

and reduction of CO2 solubility with temperature and salinity increase. 
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Temporal variability of sediment distribution during durinal 

station in the Dvinsky Bay of the White Sea on the basis of 

ADCP data – the first studies carried out by the new methods 
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1. Thorne P.D., Vincent C.E., Harcastle P.J., Rehman S., Pearson N. Measuring suspended 

sediment concentration using acoustic backscatter devices // Marine Geology. 1991. V. 98. 

P. 7–16.

2. Holdaway G.P., Thorne P.D., Flatt D., Jones S.E., Prandle D. Comparison between 

ADCP and transmissometer measurements of suspended sediment concentration // 

Continental Shelf Research. 1999. V. 19. P. 421–441. 

3. Kim Y.H., Voulgaris G. Estimation of suspended sediment concentration in estuarine 

environments using acoustic backscatter from an ADCP // Proceedings of the International 

Conference on Coastal Sediments 2003. CD-ROM Published by World Scientific 

Publishing Corp. and East Meets Productions, Corpus Christi, Texas, USA.  

4. Deines K.L. Backscatter estimation using broadband acoustic Doppler current profilers 

// Proceedings IEEE 6th Working Conference on Current Measurements. 1999. P. 249–253. 

It is shown application of acoustic Doppler current profiler for estimation of 

temporal variability of sediment concentration in the sea on the basis of data 

obtained during diurnal station in the Dvinsky Bay of the White Sea.  
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Gotland Basin of the Baltic Sea: the Baltic drifts and 
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the Baltic Sea where chemical munitions were dumped // Geologija. 2007.  60. P. 10–26. 
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The inflows of saline and dense water from the North Sea are responsible for the 

existence of contour currents in the Baltic Sea. The asymmetrical muddy bodies 

specify at the existence of the drifts and contourites in the southern part of the 

Gotland Basin. The inhomogeneity of the seismic facies indicates the staging 

(cycling) of the drift formation as well the Littorina transgression. 
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Simplest third-demensional hydrodynamical oscillator is chosen from eight 

spherical particles settling under the gravity, at the first time were residing in top 

imaginative cub in work. Under the gravity action and hydrodynamical 

interaction the particles form the most simplest circulations cell that is a quotient 

by event circulations cell third-dimensional cloude with the particles large 

number , calculated and demonstrated Struminsky, Kulbitsky, Guskov and others 

[1–4]. The Researchers of IO RAN, Onischenko and Ancyferov [6] have shown 

the similar result in experiment with sand grains partion in sedimentometer, 

which had interpreted theoretically comfortable by means of presented numerical 

experiment with hard particles sedimentation in fluids under the gravity. 
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Concentrations of black carbon (soot) in the atmosphere were studied at White 

Sea biological station during few years (27.05.2010–27.11.2010, 18.03.2011–

09.06.2011, 10.08.2012–21.09.2012). Mean concentration corresponds to 

background level of the White Sea region. Maximum concentrations of soot relate 

to air masses coming from forest fires regions. 
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Data of everyday suspended sediment matter station research obtained with 

sediment traps in the period of 5–9 of April, 14–27 of June, 16–25 of September 

2012 in the Green-Fjord Gulf of West Spitsbergen was presented. Concentration 

of fine-grained mineral matter in bottom water layer of the gulf changes every 

day, for example, from 1.3221 to 4.0131 in April, from 0.6460 to 56.0860 in 

June, from 0.7610 to 8.9910 g/m2/day. High contain of suspension is observed in 

summer due to melted glacial water intake to the Gulf. 
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Long-term dynamics of insoluble particles coming from the 

atmosphere into the coastal zone of the South-East Baltic 
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More than 277 samples of insoluble particles of aerosols coming from the 

atmosphere into the coastal zone of the South-East Baltic were studied. The 

results of the analysis of the quantitative composition of aerosol samples in rain, 

snow and dry (gravitational) deposition are presented.



107 

. .
( - , - ,

e-mail: usenkov@su1922.spb.edu) 

Usenkov S.M.
(St. Petersburg State University, St. Petersburg)

Geochemical peculiarities of recent bottom sediments of the 

shelf of the South Kuril Islands 
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2. Bindeman I., Bailey J. Trace elements in anorthite megacrysts from the Kurile Island 

Arc: a window to across-arc geochemical variations in magma compositions // Earth and 

Planetary Science Letters. 1999. 169. P. 209–226. 

3. Martynov A.Y., Kimura J-I,. Martynov Y.A., Rybin A.V. Geochemistry of late 

Cenozoic lavas Kunashir Island, Kurile Arc // Island Arc. 2010. V. 19. P. 86–104. 

Based on bathymetry, physical oceanography, grain-size, and geochemical 

compositions of surficial bottom sediments the main features of recent 

sedimentation were revealed for the shelf of the South Kuril Islands. 
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The catastrophic explosion (ca. 938 AD) of the Baegdusan 

Volcano and its reflection on the marine deep basin bottom as 

the distal tephra interlayer Tomakomai (modeling endeavors) 
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The features of occurrence and accumulation of the fine-grained ash material 

from Baegdusan-Tomakomai layer (B-Tm), being settled on the sea bottom after 

the high-powered ultraplinian explosion near 938 AD, have been analyzed in 

details. It has been established, then with the availability of the large digital set of 

grain-size analyses, evaluated as surficial variability as vertical one, and with the 

processing of modern mathematical methods, we can obtain the previously 

unknown information about the character of the eruption, its location, air and 

water pathways, the state of the atmosphere and water columns during the 

explosion. 
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Modeling of the accumulation of the fine-dispersed sediment on 

the inner shelf bottom of the East-Korean Bay (the Japan Sea) 
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Modeling of the nepheloid (suspensional) material distribution on the sea bottom 

has been performed with the application of the SFT procedure. The analysis 

shows, that paleo-valleys on the inner shelf represent the traps for this material 

now, and it was supplied by surficial (not near-bottom) currents. 
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Ship emission aerosols: characteristics and interactions in 

atmosphere  
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Man-made emission of aerosols into atmosphere is a major concern with 

regard to climate impact. Soot, also known as black carbon (BC), is a product of 

incomplete combustion of fossil fuel and biomass burning emitted into the 

atmosphere by various sources. Global emission estimates for soot are as high as 

8–17 Tg/year in respect to various combustion sources, emission factors, and fuel 

use. The emissions from oil fuel combustion (industrial, residential), 

transportation (highway diesel, aircraft and ships), and biomass burning 

(wildfires, domestic wood combustion) are accounted for approximately 25% of 

all anthropogenic fine aerosol emissions. In urban areas the soot particles are 

recognized as dangerous pollutant affecting human health, especially in the 

regions of public transportation (near roads and harbors). Soot emission from 

transport systems is currently acknowledged to be the largest source of 

uncertainty in understanding the impact of fossil fuel burning on radiative balance 

and cloudiness related to global climate change2. Many environmental monitoring 

agencies consider BC aerosols as the most important constituent of atmospheric 

pollutants whose emission has to be limited. However, the lack of data on 

physical/chemical/toxicological characteristics of transport-emitted soot strongly 

confines presently the emission inventories and possibility of emission 

limitations. 

Ships are a highly concentrated source of particulate pollutants which are 

emitted into clean marine environment and areas of harbors. Ship emission 

particulates can act as nuclei for the formation of cloud droplets and affect by that 

means the life cycle and radiative properties of marine stratus clouds at the top of 

the marine boundary layer. Currently, the problem of shipping emission has 

drawn a particular interest because of large uncertainties in estimates of ship 

emission climatic effects in comparison with other transport emissions. Global 

modeling shows that the ship-emitted aerosols can essentially increase the 

concentration of cloud droplets from 5 to 30%, depending on the type of engine, 

fuel, and geographic area. Shipping emission in Arctic attract much attention 

because pollution of the most clean and sensitive area. With respect to interaction 

of ship emission with ocean, presently fertilization of the ocean by iron is a hot 
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topic in the atmospheres-oceans community. Contribution of anthropogenic iron 

in the current atmosphere has doubled in the last 50 years. Phytoplankton growth 

by adding iron to ocean due to ship emission in subarctic area becomes an arising 

point if anthropogenic ship emitted iron is more biavailable. However, ship 

exhaust soot is presently poorly investigated; ships are still not subjected to the 

strict air quality regulations applied to land-based transport. 

A number of European and bilateral US – Russian project is going to 

document the physic-chemical nature of original ship emitted soot particulates, to 

improvement of ship emission inventories and scientific aspects of soot exhaust 

limitation from transport systems. This presentation concerns current research 

work devoted to characterization of particulates emitted by marine a ship diesel 

engine sampled during EC QUANTIFY and TRANSFORM measurement 

campaigns on board of marine cargo ships. Comprehensive analysis is made in 

respect to morphology, microstructure, elemental composition, 

inorganic/mineral/metal chemistry, and water soluble compounds. Particulate 

emission collected at the marine diesel engine exhaust pipe demonstrates 

heterogeneous morphological and different chemical identities and complex 

multicomponent structure. Fig. presents the typical SEM images of ship emitted 

particulates, strong mixture of various morphological structures and highly 

polluted by V, Ni, and Fe, respectively. 

Figure. TEM/SEM images of marine ship diesel engine soot and mixture with minerals 

Individual particle analysis allows the separation of emitted soot particles on 

groups with dominant presence of chain soot agglomerates, irregular internally 

mixed soot, and particles of distinct morphology, respectively. Relation of 

oxygen and sulfur abundance to ability of soot to uptake water is analyzed as a 

measure for fractionation of transport engine-generated particles and estimates of 

potential impacts of hydrophobic/hydrophilic and hygroscopic soots on CCN/IN 

formation in the atmosphere in the global modeling4. Strong contamination of 

soot particles by transitional metals indicates the high toxicity of such emission 

particulates. Determining bioavailable iron in the ship-derived particulates allow 

the conclusion that percentage of labile iron is higher in the heavy oil fuel 
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particulate emission than in diesel oil fuel one, indicating a particularly 

bioavailable source of Fe in the most polluted ship–emitted aerosols and 

increasing hazard of ocean pollution by increasing emission marine transport. 
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Environmental changes in SW Arkhangelsk Region for the last 

200 years: new pollen data on Svyatoe Lake 
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Pollen analysis of Lake Svyatoe sediments, SW Arkhangelsk Region of NW 

Russia, documents local environmental changes during the last 200 years. Global 

warming trend after the Little Ice Age is marked in general decline of coniferous 

spruce forests, and substitution of spruce by pine. Multiple changes of wood-

lands, and cultivar/ruderal grass vegetation reflect major events in development 

of Russian economy, therefore, anthropogenic influence. 
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Repeated researches of a radioactivity of the western part of delta of the river 

Northern Dvina, for the purpose of control of radioactive pollution are conducted. 

It is shown that in bottom sediments have changed activity of radioactive isotopes 

of 137Cs (the quantity has decreased), 226Ra, 232Th, that speaks change of structure 

of bottom sediment in time.  
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Behavior of trace elements was studied in SPM and benthic fauna of the Chupa 

Inlet of Kandalaksha Bay, the White Sea. Zn, Mn, Cd are mainly accumulated in 

fine fraction of SPM (2–20µm). Concentrations of most elements decrease with 

mollusc’s age. 
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As a result of geophysical investigations several narrow elongated tectonic 

depressions covered by Holocene sediments were identified within the Dvina 

Bay. The depth of depressions can reach 40 meters or more, the slope angles 

range from 20 to 210. These grabens were possibly reactivated due to neotectonic 

activity during Quaternary and even Holocene time. The similar by their 

geological and morphological characteristics structures found in Kandalakshsky 

Gulf some researchers consider as inceptive semi-grabens. 
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Terrigenous-mineralogical association is excellent indicator of the conditions 

change in the study of sedimentary palaeoenvironments. In the paper, a compari-

son of the results of mineralogical analysis of bottom core sediments was realized 

with the seismostratigraphic sediments complexes, this brought to complete the 

paleoreconstructions picture of the area in the late glacial stage of its develop-

ment. 
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The temperature regime and ice processes of the Mezen bay and of the estuaries 

of the rivers Mezen and Kuloy depend on the rivers discharges of the water, 

sediment and heat, tidal waves and intrusion of the salt water into the estuaries. 

The coastal ice and storm surges are influence on the water level, flow velocity 

and the estuarine sedimentation. The tidal estuaries bed and offshore are the di-

mensional stability. 



151

. .
( , , e-mail: yevzerov@geoksc.apatity.ru)

-

 140 

Yevzerov V.Ya. 
(Geological institute of Kola Scientific Centre RAS, Apatity) 

Glaciations and marine transgressions in the Northeast Fenno-

scandia during the last 140 thousand years 

. -

.

 [1 .]. 

 [2]. -

-

.

.

-

,

. , , -

, , -

-

-

.

 140 -

 O16  O18 -

 [3]. 

.  [4], 

.

-

 ( ) -

.

-

-

. , -

.

, -



152

.

-

, -

.

 6 – 5 . - -

-

,  6. 

, .

, ,

.

,  [5], -

,  6 -

,  C .

 5 -

, ,

 [6–9]. 

 [10].  6 -

,  120 . -

-

: -

.

, -

, , ,

- .

-

.

 5d – 5c. -

 –50  –20 . ,

, , -

, -

- . ,

,

 – -

.

 5b – 5a.

,  5d  5c. 

-

.

 [5] 

, . -

 [12], -

-



153

 [13] 

.

, -

 ( -

) , -

150  [12]. , -

-

, -

 0º ;

-

.

-

.

.  [13]. -

. , , -

 (  III), 

 ( ),

, ,

.  III 

, -

 [14]. 

-

,

-

.

-

.

.

-

 90 

.

, ,

 [8]. 

,

, ,

. -

 70 .

.

-

 [15]. 

 44,4±3,2 

101,9±12,2 . . . [16]. 



154

 4 –  3. -

 -50  -70 .  4, 

 [5] 

- .

-

.  [17] -

. , -

.

.  [13], -

, -

, .

-

, -

, . .

. -

-

 3,  50 

- .  [14]. 

 4 -

, -  3 

. -

 [16 .], ,

.

 2 –  1.  2 -

 –120 – –70 . -

 ( ) .

,  6, -

 [5]. , -

, .

,  13-05-01039 .

1. . . .: . -

, 1963. 576 .

2. . . - -

 // . 2012.  4.  

. 53–64. 

3. Bard E., Hamelin B., Fairbanks R.G. U-Th ages obtained by spectrometry in corals from 

Barbados: sea level during the past 130000 years // Nature. 1990. V. 346. P. 456–458. 

4. Shackleton N.J. Oxygen isotopes, ice volume and sea level//Quaternary Science Re-



155

views. 1987. V. 6. P. 183–190. 

5. Svendsen J.I. et al. Late Quaternary ice sheet history of northern Eurasia //Quaternary 

Science Reviews. 2004. V. 23. P. 1229–1271. 

6. . . . .- .: .

, 1960. 234 .

7. . . -

. . .: , 1961. 89 .

8. . .

. : , 1982. 156 

.

9. . ., . . -

. . .: , 1964. 106 .

10. . ., . . -

. : , 1973. 146 .

11. Molodkov ., Yevzerov V. ESR/OSL ages of long-debated sub-till fossil-bearing 

marine deposits from the southern Kola Peninsula, Varzuga section: stratigraphic implica-

tions // Boreas. 2004.V. 33. P. 123–131. 

12. . ., . ., . . . -

- // . 2004. . 396.  1. 

. 102–104. 

13. Hirvas H. Pleistocene stratigraphy of Finnish Lapland. Geological Survey of Finland. 

1991. Bulletin 354. 123 p. 

14. Helmens K.F., Räsänen M.E., Jochansson P.W. et al. The Last Interglacial-Glacial 

cycle in NE Fennoscandia: a nearly continuous record from Sokli (Fin. Lapland) // Quater-

nary Science Reviews. 2000. V. 19. P. 1605–1623. 

15. . .

 // . 2007.  30–31. . 172–178. 

16. . ., . ., . . -

 ( -

) // . 2004. . 398.  2. . 218–222. 

17. Kleman J., Hättestrand C., Borgström I., Stroeven A. Fennoscandian palaeoglaciol-

ogy reconstructed using a glacialgeological inversion model // Journal of Glaciology. 

1997. V. 43.  144. P. 283–299. 

The most probable areas of glaciation distribution during marine isotope stages 

and substages (MIS) 5b, 4 have been reconstructed. It is shown that the sea trans-

gressions related to glaciations took place in MIS 5e, d, 2 and 1. 



156

. ., . ., . .,

. ., . ., . .
( , . , e-mail: 

svetzabelina@rambler.ru)

-

 (

)

Zabelina S.A., Pokrovsky O.S., Klimov S.I., Chupakov A.V., 

Kokryatskaya N.M., Vorobieva T.Ya
(Institute of ecological problems of the North Ural Branch Russian Academy of Science, 

Arkhangelsk)

The first results of the methane concentration in the stratified 

lakes of the River Svetlaya (the catchment area of the White 

Sea)

-

, ,

, ,

. -

 XX ,

1% [1], 

. -

.

, -

 6  16%  [2]. , -

, -

.

-

, ,

 ( . 1). 

-

 Aquatic Research  5 .

-

 WTW Oxi 330i. 

 SRI 86 10C -

 ( , ). . -1 -

-

.

,

 1 ,  39  ( -1), 24  ( -

2), 26.5  ( -3), 6  ( -4), 15  ( -5), -



157

. -

.

 [3, 4]. -1 

- -

.  22–24 . -2 

-3 -

-

,  ( -

,  « » -

) .

 1. -

, -

, . -3 

-4 , , -

, .

, -

,

-

 – . -

 (  10.4 / )

-

, -

.

. 2 

. -1.  0.124 

1267.92 µ .

-1 -

, -

.



158

 2. . -1

-

, ,

, ,

,

 ( , . .) [5]. 

 2011 .

(1.945 µ ) ,  –  2011 .

(1267.92 µ ).

, -

.

-1  2.36±0.04 ,

 2.27  2.43 .

 2011 ., , -

. -

,

 ( . 3 , ).

-

 0.060  2497.67 µ . -

. -1 -3  0.302  0.423 µ ,

 (  50 ) . -

4 (15.59 µ ),  3.5  290.24 µ ,

 694.02 µ . . -5 -

 5.96 µ .

 S. Juutinen et al. [6] ,

, -

.

-



159

. -3 (2497.67 µ ). , -

. -3 ,

.

) ) )

 3.  ( ),

2 / ( ), 4 µ  ( )  2011 .

:

,

/  ( . 3 

). .

. -4, 

.

,

, -

,

/ . , ,

, ,

.

. -

.

-1 -3  ( =600 ), 

,  50% -

 [7]. 

-

 [8].  



160

 12-05-

91055- _ ,  11-05-98802 _ _ ,
 12- -5-1034. 

1. Bolle H.J., Seiler W., Bolin B. Other greenhouse gases and aerosols // The green-

house effect, climatic change and ecosystems / Ed. Bolin B. et al. 1986. SCOPE 29. P. 

157–203.

2. Bastviken D., Cole J., Pace M., Tranvik L. Methane emissions from lakes: Depend-

ence of lake characteristics, two regional assessments, and a global estimate // Glob. Bio-

geochem. Cycles. 2004. V.18. P. 1–12. 

3. . ., . ., . . . -

 ( -

) // : . XI -

 ( ) , . , 14–18.11.2011 . . IV. . 58–62. 

4. . ., . ., . . . -

.  ( ) // 

 ( ) .  " -

".  1. 2013. . 20–31. 

5. De Angelis M.A., Lee C. Methane production during zooplankton grazing on marine 

phytoplankton// Limnol.Oceanogr. 1994. V. 39. P. 1298–1308. 

6. Juutinen S., Rantakari M., Kortelainen P. et al. Methane dynamics in different boreal 

lake types // Biogeosciences. 2009. V. 6. P. 209–223.  

7. Crowe S.A., Katsev S., Leslie K. et al. The methane cycle in ferruginous Lake Ma-

tano // Geobiology. 2011. V. 9. P. 61–78.  

8. Schmid M., Halbwachs M., Wehrli B., Wuest A. Weakmixing in Lake Kivu: new 

insights indicate increasing risk of uncontrolled gas eruption // Geochemistry Geophysics 

Geosystems. 2005. V. 6. Q07009. 11 pp. 

The results of stratified (meromictic) small lakes of the River Svetlaya (the 

catchment area of the White Sea) studies are presented. Vertical distribution of 

dissolved methane in various seasons is investigated.  



161

. ., . ., . .
( , . , e-mail: 

svetzabelina@gmail.com)

-

Zabelina S.A., Vorobieva T.Ya, Shirokova L.S.  
(Institute of ecological problems of the North Ural Branch Russian Academy of Science, 

Arkhangelsk)

Features of the eco-trophic groups of heterotrophic 

bacterioplankton distribution in the water of the Northern 

Dvina River mouth area 

 [1]. -

,

 – 

-

, -

. -

,

.

, .

, -

- ,

. .

-

.

 – -

- ,  [2, 

3]. 

-

, ,

 [1, 4]. -

- -

.

.

– . . . [5] 

-

 ( ), -



162

, .

.

. -

 ( ) , -

 ( ),

-

, , , -

. -

, ,

. -

,

 ( 5, , , , -

.)  [6, 7].  

 2009, 2011, 2012 . -

- -

 (  ( ), -

 ( ), ,

 ( ) ). -

-

-

- .

.

-

:  –  20  2820 / ,  –  80  6240 

/ ,  –  40  6120 / .

/ . -

 ( . 24) :

.

 ( . 22, 23, 21, 20) -

 –  620  690 / ,

 150  440 /  – . -

.

 ( . 0, 19, 18)  3–4  (  150–250 

/ ) .

, ,

, -

. -

, -



163

.

.

,  180–190 ( . 19) 

2600 /  ( .0),  180–290 ( .0)  6120 /  ( .19). 

. 18, 

 (  – 1780,  – 6240), 

.

 ( -

 10.56–25.19‰) -

 2–3 .

-

-

. ,

, , , -

,

 [5].  

-

. -

, -

.



164

(r=0,458, p 0.05, n=30) -

 – -

.

 12-05-

91055- _ , 11-05-98810- _ _ ,
 12- -5-1034,  « »

 12-5-4-007. 

:

1. . ., . .

 // . 2003. .

12.  3. . 160–170. 

2. . ., . . . .:

, 1989. 286 .

3.  / 

. . . . . . . - .: , 1992. 318 .

4. . ., . . -

 // 

. 2011.  8 . 51–52

5. . ., . ., . . .

 // . 2008. . 48.  6. . 900–

917.

6. . . .

 // . « -

. , , , ». .2. -

: , 2002. . 361–364. 

7. . ., . . -

 // -

: . . III (XXXVI) . . :

, 2003. . 20. 

The results of studies of the quantitative distribution of the structure and dynam-

ics of heterotrophic bacterioplankton water of the Northern Dvina mouth area are 

presented. Quantitative characteristics and structure of the GB reflect dynamic 

changes of environmental conditions, being the most sensitive indicators of its 

condition.  
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We present the results of the multi-proxy studies of the reservoir effect in the 

Kandalaksha inlet of the White Sea. Parallel 14C and 230Th/U dating of bulk shell 

samples first showed promising results, but the presence of 232Th marked the iso-

tope contamination of samples. AMS-dating of 1925 year samples allowed to 

measure the reservoir effect as 435–535 14  years. 
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Water samples were collected from different horizons of the White Sea water 

column and pore water samples from the top of the sediment for the study of the 

isotopic composition of oxygen and hydrogen during the expedition of the re-

search vessel "Ecolog" in July 2012. The results of isotopic studies confirm the 

usefulness of the geochemical characteristics of the White Sea water as indicators 

of its hydrological conditions. 
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This article presents the results of studies of uranium isotopic composition of 

groundwater and surface water catchment area of the White Sea and the waters of 

the White Sea basin. Selected the key polygons research of standard geological 

and hydrological conditions, favorable for the formation of ore concentration and, 

respectively, of potentially hazardous for the environment. 
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Experimental works on definition of isotopes of uranium in waters of the Barents 

Sea during sea voyage on a "Professor Molchanov" route on June 1– July 10, 

2012 were carried out. It is shown that the Nordkapsky current has waters with 

big excess of uranium-234, not characteristic for waters of the World Ocean. The 

abnormal zone of excess of uranium-234 on a joint of the Novozemelsky current 

and a current from the Arctic Ocean is established.
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New data about hydrophysic, hydrochemistry, biogeochemistry and seismoacous-

tic measurements in the White Sea in July 2012 are presented. 
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,  % 

 n S2- S0 S  S SH2S

16 0.009 0.007 0.017 0.016 0.049 
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41 0.006 0.005 0.019 0.018 0.048 

, . 1, , -

SH2S -

.

.

SH2S. -

,

 ( . 2). 

 2. SH2S ,

% SH2S

 n %S2- %S0 %S  %S

 16 19.02 12.85 35.39 32.74 

  22 10.53 13.13 36.85 39.49 

 41 9.41 8.84 38.41 43.34 

-

,

, SH2S. -
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Fe2+).
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 3,  – ,

. -

 (

S/C,  S – ,  – -

)  –  – ,

 0.02, 0.03  0.07, . ,

,

. . , ,

.

 3. , -

 ( ),  ( )  ( ) ,

%

 n  S/C 

 16 2.31 0.02 0.39 0.11 0.28 

  22 2.02 0.03 0.30 0.09 0.21 

 37 1.34 0.07 0.50 0.16 0.34 

,

, , -

-

-

, -

, . -

 ( . 3)  ( )

 16% -
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 2010 . . 49–50. 

The results of the sulfate reduction process studies in the sediments in the North-

ern Dvina river mouth, its delta and the inner part of the Dvina Bay of the White 

Sea are presented. It was shown that the low intensity of sulphate reduction 

throughout the surveyed area is due to mainly qualitative organic matter 

composition, represented predominantly hard to mineralized lignin humic 

compounds of the river genesis.  
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(  11-05-00791- ). 

The coast of White Sea is a comparatively new region for studying postglacial 

relative sea level (RSL) change. The investigations are conducted here in last 10 

years. The new data of lake bottom sediments from two sites on the Onega Bay 

coast will be presented on XX International Conference on Marine Geology. 
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The major directions and main results of the zooplankton investigations con-

ducted at the White Sea Biological station of Moscow State University during 60-

year monitoring are outlined. The results of multiyear observations on seasonal 

and inter-annual variability of the zooplankton community structure, biomass and 

life cycles of the dominant species in the White Sea clearly indicate that seasonal 

variations in zooplankton are strong, therefore seasonal amplitude of biomass 

variations have to be necessarily taken into account during assessment of any 

possible inter-annual trends in zooplankton productivity. The data of long-term 

monitoring show that recent assumptions on significant increase of zooplankton 

biomass in the Kandalaksha Bay and the White Sea between 1950-s to 1990-s 

seem to be premature. 
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Ice structures similar Antarctic ice "death fingers" which look as hanging down 

from the bottom surface of ice hollow ice icicles to 2 m in length from which 

solution with a bigger optical density, than surrounding water down streams are 

found in the White Sea. In experimental conditions it is shown that the concen-

trated brine formed when freezing water, after release from ice doesn't mix with 

underlying water, and concentrates at the bottom. The similar brine realize can be 

responsible for formation of a bottom layer with the increased salinity in some 

water bodies separating from the White Sea. 
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The results of a study of clay components of the litoral deposits of Kandalaksha 

Bay of the White Sea (region of WSBS MSU) are presented. Granit-gneiss rocks 

of the Baltic Shield provides the predominance of chlorite-mica association in the 

clay complex of bottom sediments of the Bay. Lines of an originality of the clay 

fraction of costal deposits give local sources the processed terrigenous material. 
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,  6  5, u, Sr, 

Zn, Fe, Mn. 

. -

 ( ), /
3- 6-

Eh.v -0.25434 0.741847 

pH 7.65 7.65896 7.96 7.965 
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Based on monitoring results full hydrochemical analysis of surface and near-

bottom waters from the head of the Kandalaksha Bay was carried out, and the 

influence of salt and fresh waters on the water chemical composition was found 

out. As a results of performed physical –chemical modeling adverse environ-

mental situation was found at the sea bottom in the area of oil plant as a result of 

hydrocarbon decomposition. Investigations point out the necessity of monitoring 

in the areas of major accidents and in deep water areas of the White Sea to find 

possible changes of water chemical composition.  
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A study of particle fluxes in the White Sea based on 12-years studies were shown, 

using sediment traps. In the report, the results of collected sedimentary matter 

analysis are presented. 
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The multiproxy investigations of Holocene sedimentation processes changes have 

been conducted at the Dvina Bay (The White Sea). It was found that sedimenta-

tion at the Dvina Bay began 11000 cal. years ago.  
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The species composition and abundance of phytoplankton were determined in the 

marginal filter of Kem’ River estuary in Jule 2009. In the estuary the algae abun-

dance came to 1*106–3170*106 cells/m3, and 0.12–7.96 mg C/m3. In phytoplank-

ton biomass the role of fresh-water species decreased and role of marine species 

increased from the river to sea. 
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Based on the monitoring data, it has been established that the volumes of ice and 

biogenic material transfer in the upper part of the coastal zone of southern coast 

of the Kandalaksha Bay are comparable with the volumes of undulatory sediment 

transport. The seasonal fluctuation of these processes is demonstrated. 
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In the spring of 2013 were studied nutrient contents in the snow cover in the 

catchment area of the rivers the White Sea. Abnormally high concentrations of 

nutrients in the snow cover was not found. 
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The article explains the impact of modern geodynamic processes on the formation 

of the sedimentary cover of the White Sea. The extensive development of 

gravitational processes is shown in Kandalaksha Bay. It is conclusion of a new 

type of sedimentation – the deposition of suspended material formed during the 

gravitional processes. 
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Is was shown that in the meromictic Lake Kislo-Sladkoe in the chemocline zone 

formed the microbial community, involving anoxic phototrophic bacteria, which 

plays the role of microbial filter limiting flow of hydrogen sulfide and methane.  
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3. Menden-Deuer S., Lessard E.J. Carbon to volume relationship for dinoflagellates, dia-

toms and other protists plankton // Limnol. Oceanogr. 2000. V. 45 (3). P. 569–579. 

The highest life activity of all organisms, including Diatoms, in the polar coastal 

ecosystems, comes during spring, summer and autumn, and the lowest one – in 

winter period. But we have poor knowledge about structure and functioning of 

water ecosystems during the brightest winter-spring transition period. This period 

(“off season”) is characterized by sharp variations of temperature, illuminance, 

hydrodinamic and hydrochemical conditions. It makes very important to have an 

idea and understanding about quantity and activity of Algae during the ice melt-

ing period and just after it. Microbial food web and microbial “loop” are very 

active in this time, and main energy flow comes also through Algae. This investi-

gation deals with diatoms from ice and plankton in winter-spring transition pe-

riod, when biota is forming under new surrounding conditions. All structure of 

biota is changing in this period.  
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As a result of field research, a first of a kind medium-scale map of the region’s 

coastal types is derived. Accumulation coasts created by wave and/or tidal proc-

esses amount to approximately 90% of the total coastal line. Morpho- and liltho- 

dynamics of the coast depends significantly on distribution of coarse clastic mate-

rial in deposits of the final glaciation phase, from which the submerged coastal 

slope is comprised. 
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Within rift zones of the White and the Southern part of the Barents Sea allocate 

zones of accommodation, which are areas of the polarity change (decrease) of 

structure-forming low-angle normal faults. Zone of accommodation characterized 

by the presence of disintegrated rock of Precambrian basement and dykes of alka-

line rocks. 
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4. Shubina D., Gorshkova O., Patsaeva S. et al. The "blue shift" of emission maximum 

and the fluorescence quantum yield as quantitative spectral characteristics of dissolved 

humic substances // EARSeL eProceedings. 2010. V. 9. P. 13–21.  
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Water samples from meromictic basins at different stages of separation from the 

White Sea were studied during expedition in the Kandalaksha Gulf in July-

August 2013. Concentrations of photosynthetic organisms we estimated using 

absorption and fluorescence spectra. Depth profiles of phytoplankton and green 

sulfur bacteria were compared with distribution of temperature, salinity, pH, and 

dissolved oxygen. 
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It is shown that reducing the size of the rivers, on the processes taking place in 

their estuarine areas are beginning to play an increasing role, additional factors 

related to the morphology of rivers and wellhead seaside, the type of the adjacent 

coast, etc. 



269

. .
1
, . .

2

(1

, . , e-mail: iachernov@yandex.ru; 2 -

, . ,

e-mail: alexeytolstikov@mail.ru) 

Chernov I.A.
1
, Tolstikov A.V.

2

(1Institute of Applied Mathematical Research of Karelian Research Center of RAS, Petro-

zavodsk; 2Northern Water Problems Institute of Karelian Research Center of RAS, Petro-

zavodsk)

3-D model of water and ice thermohydrodynamics  

of the White Sea 

. . .  ( ) [1] 

. -

 « » ,  — 

. .

-

.

 [2]. -

 10  (50 50 

,  0.246o  0.074o , -

 1/3 ),  – 16 

,  – 6  (

, ).

, .

-

 Fortran-90  2012 . -

. -

 (  – ),

, ,  (

, , , )

,

.  ( -

)

,

. , . -

 NCEP 



270

(http://www.ncep.noaa.gov/). -

.

-

.

 [1] , -

/ , .

, -

 67o29' . .

. -

.

, ,

, ,

.

,

 netCDF. 

, ,

 [3]. 

,

-

 ( ). 

 1o

. -

-

, :

.

-

 ( . 1)  ( . 2).  

 « », 

2010620435. 

, ,

-

, -

.

 « -

»  13-05-98802.



271

 1.  ( ,  1953 .)

 2. 

( ,  1953 .)



272

1. . .

 1948–2002 .  1: 

 // . . . 2009. . 45.  3.  

. 1–16. 

2. . .

 // 

 CITES-2011, , , 3–18  2011 . . 102–105. 

3.

 / . . . , . . . :

, 2007. 335 .

We used is a model of the Arctic Ocean by prof. N.G. Yakovlev with 

modification for the White Sea conditions by I.A. Chernov. The model works 

with a spatial step of 10 km (50x50 grid points), the vertical resolution is 16 

horizons, step of time – 6 minutes. Since 2012 the model is available on the 

computational cluster of Karelian Research Center that accelerates the time of 

calculations.
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Distribution of petrohydrocarbons to surfaces of the White Sea in 10 years is con-

sidered. The analysis of spatial distribution allows to assume that excess contents 

had local character and were observed only in areas of the most intensive eco-

nomic activity, including ustyevy areas of the rivers. 
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Distribution of trace elements and organic carbon was studied in recent bottom 

sediments of the Pezhiherye Lake, the south-western part of the Arkhangelsk Re-

gion (the White Sea catchment basin). According to our results this area is back-

ground regarding pollution by trace elements. Aeolian long-range transport plays 

an important role in delivery of Sb and Pb to the studied area.  
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The routes and mechanisms by which heavy metals are delivered to the Arctic 

are strongly influenced by climate variability and global climate change. The 

other issue of the primary scientific and socio-economic interest is the anthropo-

genic load. The effect of metal load in the aquatic ecosystems exhibits negative 

effects on the biota’s life patterns. Some heavy metals ( g, Cd, Pb, Zn, Cu, Sb, 

Ni, etc.) are the most dangerous contaminants; having negative effects compara-

ble to the effects of persistent organic pollutants and radionuclides. 

The aquatic organisms and sediments are among the most popular objects of 

biological monitoring of load according to the bioaccumulation rates of the pol-

lutants [1]. Various groups of aquatic inhabitants are used in environmental moni-

toring. These objects have various reactions for certain pollutants due their differ-

ent bioavailability and bioaccumulation rates [2]. The investigations on these 

primarily important rates within the pristine environment are essential to under-

stand the basic scheme, its further possible changes, and, finally, global effect on 

sub-Arctic biogeochemical system due to recent climate change. In aquatic eco-

systems, the accumulation and releasing rates of heavy metals and radionuclides 

are affected by both the geochemical features of different metals and ecosystem 

components’ peculiarities (species-specific or media-specific characteristics). It 

was found that different groups of the organisms inhabiting the White Sea accu-

mulate the elements differently. These are amphipods (Hyperiidae, carnivorous 

zooplankton species) and some benthic forms: macroalgae (Laminaria spp., Fu-
cusvesiculosus, Zostera marina, Ahnfeltiaplicata), sponges, bivalve mollusk 

Mytilusedulis. Macroalgae tend to accumulate Fe and Mn in an order of magni-

tude than is observed for the other organisms. Copper has the most affinity to 

form metalloorganic compounds [3], and that is why high concentration of this 

metal was observed for several types of organisms: in red algae A. plicata, in 

crustacean zooplankton, and in the amphipods. The last species also actively ac-

cumulate d and Hg. Sponges tend to accumulate As. Despite elevated values of 
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these elements in the studied organisms, these accumulation rates refer to the 

pristine environment [4].

Studies of snow and ice cover in the Arctic region are essential for getting bet-

ter understanding of the particle transport through the ecosystem and the proc-

esses that occur during ice formation [5–7]. Atmospheric aerosol particles can 

significantly influence the climate system. Analyses of observations and observa-

tion-based modelling data reveal that biogenic aerosol emissions soar in response 

to warming, exerting a cooling effect in a negative feedback loop [8]. Particulate 

matter and trace elements in snow is extremely important and can change charac-

teristics and properties of snow, such as changing of albedo and the resulting ra-

diation balance or changing its chemistry [9].

Usually the studies on the metal bioaccumulation are performed for the total 

organism without any consideration of different tissues. However, in mollusks the 

shells usually comprise more biomass and are the substrate for different types of 

accumulation, both biological (biomineralization) and physical and chemical (ab-

sorption) processes [4]. We hypothesize that the heavy metals’ effects in the eco-

systems depend significantly on the certain ecosystem component and metal fea-

tures (i.e. metal-specific and species/media/tissue-specific accumulation and re-

lease rates).

Winter (March 2013) expedition to the White Sea allowed sampling a series 

of the abiotic elements of the ecosystem (snow, ice, under-ice water). These sam-

pled were processed for the elemental composition (OSL, St. Petersburg). Ele-

mental composition analysis was applied for the filtrated sample to understand 

the concentration of dissolved elements, bulk composition of particulate matter 

on filters and the composition of each particle using scanning electron micros-

copy (Alfred-Wegener-Institute, Bremerhaven).

Particulate matter (PM) consists mostly of plant fibers, diatom valves, and 

mineral grains (Fig. 1). These fibers could be transported by wind to the distance 

of hundreds kilometers, and their presence in ice testify that this layer was formed 

as a result of melted snow freezing. Upper segments of ice cores contain the an-

thropogenic fly ash in the minor concentrations and the plant fibers up to several 

micrometers long. Medium-grain particles are characterized by the presence of the 

algae spores, which can be built into the ice flakes during the freezing process. Bio-

genous particles (mostly diatoms) were found en masse in the bottom layer of ice 

cores, which is common for the diatoms living at the ice-water interface. 

Concentrations of particulate matter in snow varied from 0.046 to 0.182 mg/l 

(0.070 mg/l in average), in the ice – from 0.08 to 0.23 mg/l (0.16 mg/l in aver-

age), in under-ice water PM concentration varied from 0.13 to 0.18 mg/l (0.16 

mg/l in average) (Fig. 2).PM concentration is very low in the samples; PM con-

sists of plant fibres, diatom valves, mineral grains and small anthropogenic parti-

cles. Our data fall into the range observed in high Arctic regions, for example, 

AIDJEX [10], where concentration of PM in snow was 0.36 mg/l, 0.33 mg/l in 

Central Arctic and 0.15 mg/l in the East Siberian Sea [11].  
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Figure 1.Major particle types found in snow, ice, and under-ice water (March 2013, the 

White Sea, Cape Kartesh): A, B – terrigenous particles; C, D – anthropogenous particles; 

E, F – biogenous particles. 

Vertical flux of PM in the Kartesh region during March 2013 was 0.14 

mg/m2/day, which is significantly lower to Barentsburg and its vicinity (61 

mg/m2/day: [11]), Svalbard region (36 mg/m2/day: [11]) and even Central Arctic 

(1.71 mg/m2/day, [12]).Several groups of organisms were studied by now in the 

White Sea: crustacean zooplankton (Calanusglacialis – herbivore; consumers of 

primary production), chaetognath S gittaelegans (carnivorous zooplankton spe-

cies), as well as some components of the environment – seston, faecal pellets, and 

sediments. As it goes under recent studies, different organisms concentrate vari-

ous metals indifferent extent. The large carnivorous zooplankton species, 

chaetognath S. elegans, carries significant amount of Zn and Pb. Such variability 

is explained by both different geochemical properties of metals and biological 

peculiarities of acceptor organisms [13]. Although the concentrations of the ele-

ments were higher than expected, these rates refer to the pristine environment. 



285

Figure 2.Particulate matter composition of the snow, sea ice, and under-ice water (March 

2013, the White Sea, Cape Kartesh): concentration of bulk particulate matter, dry weight 

units

Qualitative and quantitative composition of aerosols and PM in snow in the 

studied region is comparable to "clean" Arctic regions. Ice works as a “pump” in 

the Arctic during ice formation and its further ageing. Ice collects PM from under 

ice water (in the bottom layer) and from the atmosphere during freezing of snow 

on the upper layer of ice. 

The concentrations of the studied elements in seston, zooplankton organisms, 

their pellets, and bottom sediments do not exceed the maximal concentration limit 

or quarks, so we conclude on pristine environment in the study area. 

Conclusions. Qualitative and quantitative composition of aerosols and PM in 

snow in the studied region is comparable to "clean" Arctic regions. Ice works as a 

“pump” in the Arctic during ice formation and its further ageing. Ice collects PM 

from under ice water (in the bottom layer) and from the atmosphere during freez-

ing of snow on the upper layer of ice.  

The concentrations of the studied elements in seston, zooplankton organisms, 

their pellets, and bottom sediments do not exceed the maximal concentration limit 

or quarks, so we conclude on pristine environment in the study area. 

We want to thank all the stuff of the Laboratory of polar and marine research 

named by O.Yu. Shmidt (Saint Petersburg), OSL-13-14 grant, great thanks to Dr. 

L.L. Demina, Dr. V.P. Shevchenko and Dr. N.V. Politova. 
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 1. 

. . . . .

. aCO3 %

13 39 50’ 49 44.2’ 30 -  18.9 

16 38 50.7’ 51  07.7’ 550 - 37.9

70 39 27’ 49 49.5’ 510 - 35.2

124 38 08.7’ 51 46.9’ 350 43.0

126 38 16.6’ 51 06.8’ 825 - 21.0

127 38  26.5’ 50 17.2’ 920 15.6

128 38  31.1’ 49 59.8’ 713 15.3

131 38  38.2’ 49 17.5’ 170  14.4 

148 38o35’ 50o18’ 150  43.8 

183 38 30.4’ 50 18.0’ 893  13.9 

 2. 

-

. .* 13 16 70 124 126 127 128 131 148 183 

Al2O3 12.1 12.4 10.0 14.4 8.5 11.5 13.1 14.6 14.0 8.7 15.4 

TiO2 0.62 0.46 0.35 0.59 0.32 0.47 0.55 0.59 0.60 0.36 0.65 

CaO 10.9 16.6 20.7 8.2 24.5 17.4 9.7 9.5 9.1 19.8 10.1 

MgO 3.05 2.1 3.3 2.7 3.6 3.3 3.1 3.0 2.7 3.3 3.1 

Na2O 1.77 1.8 1.7 1.9 1.6 1.8 2.1 2.0 1.5 1.6 1.8 

K2O 2.38 2.2 1.9 2.6 1.6 2.0 2.1 2.4 2.3 1.5 2.1 

Fe2O3 5.06 5.0 4.4 6.2 4.0 5.33 6.4 6.3 8.8 6.6 6.4 

MnO 0.107 0.079 0.41 0.084 0.21 0.076 0.52 0.32 0.11 0.19 0.14 

P2O5 0.15 0.15 0.19 0.16 0.24 0.17 0.20 0.21 0.18 0.18 0.19 

S 0.36 0.40 0.62 0.58 0.53 0.98 0.94 0.71 0.57 0.53 0.57 

C - - 1.30 2.52 1.11 2.81 2.12 1.50 2.6 - - 

CO2 - 8.9 16.7 5.1 18.9 9.25 6.87 6.274 5.51 18.3 6.0 

*  [7] 

. . 3 

 34 

,

 [6].  

,

,

 [7]. 
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 3. , /

: – *.

. . . .

Ag 0.02–0.13 (0.055) 0.02–0.052(0.023) 0.052 0.20 0.12 

As 8.0–19.5 (13.1) 7.7–14.4 (9.4) 12.3 9.3 7.6 

Ba 436–1130 (720) 770–820 (770) 744 460 410 

Be 1.7–3.0 (2.05) 1.2–2.6 (1.7) 1.85 2.8 1.9 

Bi 0.40–0.84 (0.77) 0.25–0.32 (0.28) 0.48 0.28 0.26 

Cd 0.10–0.58 (0.31) 0.10–0.31 (0.23) 0.30 1.0 0.8 

Co 12.9–24.7 (19) 12.8–17.8 (15) 17.6 19 14 

Cr 65–126 (94) 49–88 (65) 84 76 58 

Cs 6.1–7.8 (7.0) 4.2–5.3 (4.7) 6.3 10 7.7 

Cu 26–132 (82) 40–128 (79) 81 36 31 

Ga 14–19 (16.7) 10.3–12.6 (11) 15 16 12 

Hf 2.2–3.1 (2.5) 1.5–1.7 (1.6) 2.2 5.9 3.9 

Li 50–62 (55) 31–42 (36) 50 46 33 

Mo 0.7–14.6 (6.6) 1.2–6.1 (3.9) 5.8 1.6 1.5 

Nb 7.7–85 (21) 6.8–7.0 (6.9) 19 11 7.6 

Ni 41–220 (94) 46–158 (91) 93 47 37 

Pb 17.5–22.5 (22) 16.5–33.4 (19) 21 14 12 

Rb 86–113 (87) 62–75 (67) 81 130 94 

Re 0.003–0.11(0.032) 0.003–0.021(0.01) 0.03 (0.00019)**

Sb 0.62–8.5 (3.0) 2.4–4.4 (3.2) 3.05 1.0 1.2 

Sc 11–16 (14) 8.6–9.7 (9) 12.4 15 9.6 

Se 0.3–2.9 (1.5) 1.4–1.9 (1.7) 1.6 0.36 0.27 

Sn 3.0–7.9 (4.4) 1.3–5.3 (2.7) 3.9 3.5 2.9 

Sr 430–1055 (666) 1260–1480(1425) 767 240 270 

Ta 0.66–0.87 (0.80) 0.50–0.61 (0.56). 0.73 1.4 1.0 

Te 0.03–0.15 (0.07) 0.03–0.10 (0.07). 0.07 0.01 0.01 

Th 7.3–10.0 (9.5) 5.6–6.4 (5.9) 8.4 10 7.7 

Tl 0.42–0.64 (0.55) 0.34–0.43 (0.38) 0.50 1.3 0.9 

U 2.7–12.9 (7.0) 5.2–8.9 (7.6) 7.1 4.5 3.4 

V 100–160 (136) 84–116 (100)_ 125 120 91 

W 1.0–11.3 (3.1) 0.9–9.7 (3.9) 3.3 2.6 2.0 

Y 15.6–21.5 (19) 13.1–14.2 (14) 17 31 29 

Zn 81–119 (106) 80–100 (87) 100 52 43 

Zr 86–118 (100) 53–66 (60)_ 87 190 170 

*  [6] **  [7]. 
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 (  13) 
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 // . 1963. . 3.  6. . 1019–1025. 

4. . .  // 

. 1966. . 21.  4. . 515–520. 

5. . .

// . 1969. . 9.  6. . 996–1001. 

6. . .  // 

. 2003.  7. .785–792. 

7. . . . .: , 2006. 

175 .

8. . . - .

. .: - , 2008. 220 .

The investigation of major and 34 microelements in a number of Southern 

Caspian sediments revealed a specific type of geochemical assemblage owing to 

enrichment of nearly the half of microelements relative to their average 

concentration in common sedimentary rocks. The most enriched elements are Re, 

Se, Te, and Mo, along with less enriched base metals.  
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.

.  2004 .

-

. .  ( ).

-

-1  (  521-84 )

-2  (  8470-2005) . . .

. .

 ( ) .

. 1, :

,

,  – ,

.

( )  [6].  

 1. 

 (%)  
-

.

.

. .

7 .

. .

2 .

Al2O3 14.3 19.3 11.4 18 6.7 7.1 5.3 0.11 

TiO2 0.6 0.43 0.44 0.72 0.32 0.31 0.18 0.006 

CaO 12.2 12.7 9.2 3.5 17.1 15.0 14.5 37.8 

MgO 3.3 2.8 2.5 2.3 4.1 3.0 3.3 0.80 

Na2O 1.5 1.6 4.4 0.9 3.6 6.1 9.5 1.4 

K2O 2.5 2.05 2.1 2.75 1.85 1.6 1.4 0.78 

Fe2O3 5.3 4.7 5.7 4.75 3.15 1.6 2.2 0.08 

MnO 0.105 0.082 0.045 0.09 0.04 0.03 0.026 0.03 

P2O5 0.125 0.17 0.09 0.17 0.11 0.077 0.13 0.030 

S 0.08 0.64 1.8 0.36 3.1 6.9 3.8 18.2 

C 0.45 1.22 1.33 2* 0.41 0.48 2.75 0.39 

8.7 3.7 3.8 14* 13.6 6.6 8.7 2.85 

.

,

 (0.64  0.08%) 

 (1.22  0.45%), 

 (3.7  8.7%). 

( , 22–24 )

, .
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, , , ,

.

 2. 

-

.
.

.

.

1965 .

.,

.

-

. 7 .

.

2 .

Hg 0.068 0.37 0.13 0.02 0.03 0.017 0.018 0.006 

Ag 0.2 0.12 0.07 0.045 0.20 0.057 <0.02 <0.02 

Bi 0.3 0.36 0.27 0.23 0.19 0.16 0.07 <0.01 

Cd 0.3 0.22 0.14 0.12 0.13 0.05 0.17 <0.03 

Ta 1.4 0.76 0.61 0.64 0.36 0.36 0.19 <0.04 

Sb 1.5 1.5 1.7 1.4 0.58 0.70 0.83 <0.06 

W 1.8 1.8 1.5 2.2 1.45 0.90 0.70 <0.02 

Mo 2 1.2 1.6 15.5 3.0 2.7 51.5 0.21 

Be 3 2.0 1.5 1.3 1.0 1.1 0.45 0.12 

U 3.2 2.5 4.7 5.6 3.4 3.1 10.1 2.6 

Sn 3.5 2.6 1.5 1.6 1.05 0.92 0.52 <0.14 

Hf 4.5 2.2 1.7 2.6 1.3 1.7 0.78 <0.04 

Cs 5 5.9 5.8 6.6 3.0 3.3 2.3 0.049 

Th 10 10 8.1 8.5 5.0 4.8 2.2 0.10 

Nb 11 5.7 7.2 9.0 4.4 5.6 2.5 0.16 

As 13 17 38 24.8 9.7 8.9 5.8 1.2 

Sc 13 14.4 12 9.4 6.2 7.5 4.0 <0.3 

Ga 19 11.5 13.7 15.3 7.2 8.5 5.1 <0.05 

Co 20 16 19.5 15.7 8.7 7.6 6.3 1.1 

Pb 20 19.6 15.1 19 11.8 10.1 7.1 0.24 

Y 26 19 13 15.7 10.1 10.1 4.9 0.8 

La 32 25 22.5 26 14.8 13.1 6.9 0.74 

Cu 45 37 22.4 19.8 15 14.2 15 <0.9 

Li 46 40 46.5 42.6 27.2 31.5 25.5 1.5 

Ni 62 47.3 36.6 33.9 25 23.3 22.5 7.2 

Zn 70 95 86 65.2 45.7 43.9 31.7 3.5 

Cr 100 89 75 79 38 37.2 29.6 <0.9 

V 130 100 106 146 57 55 51 <0.6 

Rb 140 96 78.5 89.4 45 43 28 1.1 

Zr 160 79 55 95 44 55 25 2.7 

Sr 240 245 893 1163 1050 1782 4527 5300 

Ba 510 400 480 376 307 230 174 79 

 (

 7 )  Al, Ti, K, Fe, Mn, P  C  ,

, ,

 1.5–2 .
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 // . 2003.  7. . 785–792.

The series of Aral Sea sediments sampled in years 1965 and 2009 has been 

analyzed for major and minor elements. The composition of former sediments is 

near to that of Amu-Darya suspensions whereas the recent sediments are enriched 

in Na, S and Cmin and depleted in most major and minor elements except Mo, U 

and Sr. The deposition of salt consistent of 38% CaO, 18% S and nearly 3% C 

proceeds mainly from the warmest uppermost sea layer of sea water. 
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Lithologic-and-petrographic signs of metane seeps at the 

bottom of Caspian Sea
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 42/01/60-9. 

1. . ., . ., . . .

 // . 2003. . II.  3. . 5–26. 

2. . .

:  // . 2005.  4. . 438–453. 

Carbonate formations, lifted from a bottom of Caspian Sea, are combined by the 

oolites, cemented by micro clot calcite. Morphology and features of an internal 

structure indicate their formation from metane seeps. 
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The Aral and Caspian Sea are located on the different levels within neotectonic 

morphological structure of the Aral-Caspian depression and Eurasia internal flow. 

The structural-lithological, geodynamic and hydrogeological features of that 

region are analysed. Underground connection of the Aral and Caspian Sea waters 

was realized on the Ustyurt Plateau since Pliocene in carbonate carstic and 

terrigenous porous sedimentary Miocene and Oligocene rocks. In the second half 

of the last century underground drainage waters of the Aral Sea to the Caspian 

Sea was provoked by the man-made mining activity and by three series of 

underground nuclear explosions conducted on the Ustyurt Plateau an valleys of 

the Amu-Darya and Syr-Darya rivers.
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New data about modern sedimentation rates in the Caspian Sea 

 (210Pb, 14C)
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,  4 – .

 3 
210Pb- 14C- .
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-210 -210, 

 [1, 2]. 

 ORTEC. 

-209.  
210Pb

. 1. 

. 1, 210Pb

,

,

( . 1), 210Pb ( 1/2 = 22.2 ).

.

,  4 

 3904  0.18 ± 0.02 / .

,

 (  3907)

. 14 -

 ( . 2) 

 0.12±0.01 / .
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 1. 210Pb .

 3904 3917 
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,  424 670 
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7–8 - 50.9 ± 2.6 
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 8 

 3917  0.88 ± 0.02 / .

 2  [3] 

-  –  2 / .

, .

 (

11-05-00456)  23 
 (  “

- ”). 
. . ,

 “ ”, . . , . . . .

, . . .

1. Ham G.J., Ewers L.W., Clayton R.F. Improvements on lead-210 and polonium-210 

determination in environmental materials // J. of Radioanal. Nucl. Chem. 1997. V. 226. 

1–2. P. 61–65. 

2. Saito R.T., Cunha I.I.L. Analysis of 210Po in marine samples // J . of Radioanal. Nucl. 

Chem. 1997. V. 220.  1. P. 117–119. 

3. Leroy S.A.G., Marret F., Gibert E. et al. River inflow and salinity changes in the 

Caspian Sea during the last 5500 years // Quaternary Science Reviews. 2007. V. 26. P. 

3359–3383.

The three sediment cores from the deep-sea areas of the Caspian Sea were dated 

by both the 210Pb and 14C methods. The average sedimentation rates of 0.18 ± 

0.02 mm/yr and 0.12±0.01 mm/yr obtained for the Derbent Basin by the 210Pb and 
14C dating were in agreement. The average sedimentation rate of 0.88 ± 0.02 

mm/yr calculated for the Southern Basin applying the 210Pb dating was ca. 2 times 

less than obtained earlier by [3]. 
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Natural and man-made factors for activivation of oil discharges 

from depths of the North and Middle Caspian Sea in 2012 and 

2013 on satellite and geological-geophysical data 
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On radar images derived from Radarsat-1 and Radarsat-2 satellites from April to 

June 2012 and spring 2013, on the surface of the North and Middle Caspian Sea 

in the vicinity of the Mangyshlak threshold were registered numerous small oil 

slicks. Such slicks were not observed in that part of the Caspian Sea before and so 

identify as new formed injection dislocations of sedimentary rocks saturated by 

oil, gas and uderground waters. Impulses of that dislocations were provocated by 

the natural geodynamic movements and man-made mining activity. Oil slicks are 

indicator of local oil-bearing structures. But some of oil deposits were probably 

destroyed here, that explains the failure of the two offshore drilling exploration 

wells in the Tyub-Karagan shaft. Impulses of injective dislocations is real danger 

of accidents and collapse of offshore drilling platforms.
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Comprehensive studies of the Caspian Sea System in the 39
th

cruise of the RV “Rift” in May-June 2012  
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. 2012. . 52.  1. . 150–155. 

2. . ., . ., . . .

,  2008 . // . 2013. . 40.  2. . 151–164. 

3. . ., . ., . . .

 2008 . // . . 2010. . 434.  6. .

786–790.

4. . ., . ., . ., . .

 (

) // . 2012.  4. . 319–332. 

New data about hydrophysic, hydrooptic, hydrochemistry, biogeochemistry and 

seismoacoustic measurements in the Caspian Sea in May-June 2012 are 

presented. 
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New data about hydrophysic and hydrochemistry in the Caspian Sea were 

collected during 41st cruise of the RV “Rift” in October 2012. 
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New data about modern sediment system of the Caspian Sea were collected 

during 41st cruise of the RV “Rift” in October 2012. 
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A new algorithm of the n-dimensional modeling, using the properties of Markov 
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Stratigraphy of the Upper Jurassic deposits was studied in the North Caspian. 

Upper Jurassic deposits occur widely, but not everywhere. They are absent in the 

northern boreholes 1-Zapadno-Rakushechnaya, 1-Morskaya, 1-Laganskaya, 1-

Petrovskaya, 1-Kurmangazi, etc. In the area were drilled more than twenty 

exploration wells having different completeness of the Upper Jurassic section. 

Upper Jurassic is represented by Oxfordian, Kimmeridgian and Volgian stages.

The presence of all allocated stages was confirmed paleontological, but the 

boundaries between the stages are need of further clarification and justification.  
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The results of study of the REE systematization of the pilot collection of recent 

Caspian Sea bottom sediment samples have shown, that in the Central and 

Southern Caspian Sea fine detritus representing the Volga River sediment runoff; 

the role of sedimentary matter from Caucasus mountains is insignificant even at 

small distance from the Daghestani coast. 
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The highest concentrations of hydrocarbons in bottom sediments in 2010–2012 

was not established in the coastal areas of the North Caspian-potential areas of 

pollutants, and in deep-sea sediments and are due to digenetic processes. 

Summary of the obtained data confirms a barrier role of the delta of the Volga 

River (mixing zone of fresh and salinity water – marginal filter) which prevents 

the penetration in the open sea anthropogenic hydrocarbons.  
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The significant interannual variability of the phytoplankton structure was 

revealed in the Middle Caspian during researches were carried out in May-June 

2004–2012. The main factor determining the structure of the phytoplankton 

community in the upper trophogenic layer is the extent of stratification of the 

water column due to the formation of the seasonal thermocline. The simultaneous 

study of the phytoplankton in the Middle and in the central part of the Southern 

Caspian Sea, carried out in May and June 2012, indicate a similar structure of the 

leading complex of species across the study area. For the first time in the history 

of the phytoplankton study in the Caspian Sea were found clusters of native algal 

cells at depths of over 200 m. 
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The generalized data about concentration of major ions and dissolved forms of 

biogenic (P, Si) and trace elements (Li, Rb, Cs, Sr, Ba, Mn, Fe, Co, Ni, Cu, Zn, 

Pb, Cd, Ag, Tl, Sb, Al, Ga, Sc, Y, Ti, Zr, Hf, Th, U, REE, B, V, Cr, Ge, As, Se, 

Mo, W) in the Volga River delta watersheds are presented. 
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In dependence to the structural-geomorphological situation, lithological 

composition and occurrence of fossil remains the following types of fossil facies 

of the Great Caspian Sea have been established: shelf facies, facies of an 

epicontinental sea, facies of ingression bays and estuaries, facies of inter-

mountain and piedmont depressions, and facies of deep-sea depressions. 
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Here we present results of a comprehensive study based on lithological 

characteristics, mollusk, ostracod and foraminifera distribution in the marine core 

section GS194-08-1, water depth 7.4 m (Northern Caspian Sea). Additionally two 

radiocarbon dates were available to confirm our interpretations in the upper half 

of the section.  

Three intervals corresponding to different environments and characterized by 

different ostracod and foraminifer assemblages were distinguished. The lower 

part of the section, 227–422 cm, probably corresponds to Mangishlak Regression 

and partially continental environments with re-deposited marine ostracods and 

mollusks, presence of fresh-water forms and absence of juvenile ostracod 

carapaces. The next interval 128–227, corresponds to the Early New Caspian 

Transgression, based on radicarbon age and shallow-water marine faunal 

assemblages. The interval of 13–128 corresponds to New Caspian age and 

represent a very shallow freshened environments predominated by ostracod 

species C. torosa. The upper 13 cm of the section correspond to modern-like 

environments. 
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Evolution of the Caspian and Pont environments was analyzed in comparison, 
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multi-directional changes of climate during the Late Pleistocene were identified.  
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