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Atmospheric aerosol composition over the White Sea: long-

range transport of air masses and pollution 
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 Fe  Al (

)

,

- .

.

(ARL) NOAA 

 HYSPLIT .
 (  11-05-

00300). 

1. . ., . .

 // 

. 2005. . 18.  5-6. . 387- 394. 

2. . ., . ., . . .

,

 (  2008 .) // . 2010. . 431.  5. . 675-679. 

3. . ., . .

// . . . 2001. . 37.  6. . 761-770. 

4. 

 2007 . , 2008. 204 .

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

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

6. . ., . .

 ( )

 // .

2011. . 24.  6. . 493-501. 

Atmospheric aerosols depositing onto the surface of the White Sea are 

included in its bottom sediments. The qualitative relations between aerosols of 

different origin (marine, continental, arctic, and arid aerosols) over the White Sea 

surface were studied. The long-term arrays of trajectories along which air masses 

are transported to the center of the White Sea were analyzed. The industrial areas 

of grate importance (the Murmansk, Arkhangelsk, Leningrad regions, St-

Petersburg, and Kostomuksha) were selected as the sources of anthropogenic 

pollution for the White Sea environment. The average air concentrations and 

fluxes onto the surface of Cu, Ni, Pb, Fe, Al, and soot from selected sources were 

estimated for different seasons, as well as on an annual scale. 
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Gritsenko V.A.
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, Kileso A.V.

2

(1Atlantic Branch of Institute of Oceanology, Russian Academy of Sciences, Kaliningrad, 
2Immanuel Kant Federal Baltic University, Kaliningrad) 

Mixing features of the density currents in the bottom 

microlayer and resuspension of the bottom sediments
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.

, , ,

.

,  09-05-00446a 

10-05-00472 .

1. . ., . .

 // . 1997. .

37.  1. . 44-49. 

2. . ., . .

 // .

2010.  1. . 26-32. 

3. . ., . ., . . .

 // . 2005. . 45.  1. . 5-15. 

4. . . . .: -

, 2007. 352 .

5. . . -

 // . 2003. 

. 43.  6. . 935-947. 

6. . . .: , 1977. 431 .

7. . . . .: . 1976. 488 .

8. . . .: . 1974. 711 .

9. Hinwood J.B. The study of density stratified flows up to 1945 // La Houle 

Blanche. 1970.  4. P. 347-359. 

10. Simpson J.E. Gravity currents in the environment and the laboratory. 

England. ELLIS HORWOOD LTD, 1987. 244 p. 

Based on the analysis of calculations on two-dimensional nonlinear 

hydrodynamic model of the dynamics of density currents with two built-in 

models that explicitly take in account of viscous adhesion at the bottom and the 

density inhomogeneity near the bottom, four of the instability mechanism that can 

generate process re-suspension bottom sediments identified. 
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, Mon’ko A.N.
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, Makkaveev P.N.
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(1P.P.Shirshov Institute of Oceanology RAS; 2OOO “Gazflot”) 

Dissolved and particulate trace elements in the Obskaya Guba 

in summer and autumn of 2010 
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1. IPCC: Four Assessment Report. Climate Change. In: The Physical Science 

Basin. Solomon S., Qin D., Manning M. et al. –eds. 2007. Cambridge Univ.Press. 

UK/N.-Y. 

2. 

.  « ».  – 

. . . . 2010. 

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

. ., . .

. .: . .2 . 2012. ( ).

4. . . ,

,

. .:

. .

. ., . ., . . – . ., . . 2009. 

.200-224.

5. . . . .,

. 2006. 174 .

6. .

. 1988. 

7. Gaillardet J., Viers J., Dupre B. Trace elements in river water. In: Treatise of 

Geochemistry J.L.Drever –ed. Amsterdam et al. Elsevier Pergamon. 2004. V.5. 

Ch.5.09. P.225-272. 

8. Gordeev V.V., Beeskow B., Rachold V. Geochemistry of the Ob’ and 

Yenisey estuaries: a comparative study.// Berichte fur Polarforshung. 2007. 

V.565. 265 P.  

9. Viers J., Dupre B., Gaillardet J. Chemical composition of suspended 

sediments in World Rivers: New insights from a new database // Science of the 

Total Environment. 2009. V. 407. P. 853-868.  

The results of the analyses of dissolved and particulate trace elements in two 

expeditions (in summer and autumn of 2010) into the Obskaya Guba are 

presented. The main aim was to obtain the modern data on the Obskaya Guba 

ecosystem and its fishering significance. The results show that according to all 

the ecosystem’s parameters including heavy metals (Fe, Mn, Cu, Zn, Ni, Co, Pb, 

Cd and metalloid As) the ecosystem’s conditions are in acceptable position. 

The concentrations of metals in the Obskaya Guba waters were appeared on 

the significantly lower level than the so called maximal permissible 

concentrations. 
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Geochemistry of the annual cycle of sedimentation in the varves 

lakes of Central Asia region 
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. 4. 

. ,

,

 (Ca/Sr 

). 

137Cs,

 1961-63 .

 1963 

 92 ,

 – 

 90-95 .

4.

.

5.

.

 09-05-13505- _ ,

 16.17. "

», -13. «

»
 92  95. 

Using X-ray scanning microanalysis were studied the interannual and inter-

seasonal variation of trace-element composition of the annual layers in the bottom 

sediments of Central Asia lakes. The relationship between sediments composition 

and the weather and climatic conditions has been proved. The possibility of 

paleoclimatic reconstructions with annual temporal resolution was shown. 
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Denisov V.I.
1
, Tkachenko Yu.Yu.

2
, Kuznetzov A.N.

1
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Zagranichny K.A.
1
, Lukyanchenko A.D.

1
, Levchenko S.V.

1

(1Southern Federal University, Rostov-on-Don; 2Krasnodar Regional Center of 

Hydrometeorology and Environmental Monitoring, Krasnodar) 

Quantitative assessment of abrasion material fluxes in the 

shallow part of the Black Sea eastern shelf using the method  

of sediment traps (area of Shirokaya Balka settlement) 
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. 2.  – 

 3- , / , . ,

2010 .

 ( . 2). 

.

 35  1500 

. , ,

 2010 ,  1 

 1,5  200–

250 . ,

.

 (  14.740.11.1045, 02.740.11.0334, 1102, 
-8030.2010.5, -4216.2010.5). 

In the Black Sea coastal zone in the area of Shirokaya Balka settlement near 

the city of Novorossiysk in a five-day experiment the fluxes of precipitating 

suspended matter were determined for the depth range from 12 to 35 m using the 

method of sediment traps. A scheme of sedimentation field of abrasion origin is 

made up. Preliminary quantitative assessment of the waves’ abrasion activity 

shows that the abrasion of the beach material is about 200–250 t per running 

kilometer a day. 
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Denisov V.I.
1
, Tkachenko Yu.Yu.
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, Kuznetzov A.N.
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Zagranichny K.A.
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, Levchenko S.V.

1
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Chernousov S.Y.
1

(1Southern Federal University, Rostov-on-Don; 2Krasnodar Regional Center of 

Hydrometeorology and Environmental Monitoring, Krasnodar) 

Suspended matter fluxes on the Black Sea shelf in the area from 

Anapa to Arkhipo-Osipovka according to the sediment traps 

data (results of field studies)
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1,1%  [3]. 
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28 ,

 1,3–350 / 2/ .  50,3 / 2/ .

( . 1, 2). 

. 1.  – 

-  (1986–2004 .).

 ( . 3) 

 r=0,99.  

 1. 

 1987–2010 . ( ,

)

/

,

,
.

 V
, 

/
2
/

.

,
/

 ,
 

/1
0
0
0

1 5,00 19,37 87,46 17,08 17082,61 

2 16,78 15,67 53,85 10,52 10517,70 

3 25,75 5,10 24,65 4,81 4813,97 

4 35,67 3,84 8,87 1,73 1732,66 

 50,29 9,82 9822,50 



30

. 2. 

.  –  (2005–2010 .). 
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,

.

 2.  ( )  – 

- , , 1987–2010 . (

)

,

( , )
, ,

 V
, 

(
/

2
/

)

,
/

1 2 3 4 5 6 7 

22 .  ( ) 20 7 26.07-22.10.1987 14,14 2,76 

23 .  ( ) 20 10 01.09-22.10.1987 2,59 0,50 

24 .  ( ) 20 14 01.09-22.10.1987 1,99 0,39 

25 .  ( ) 20 19 01.09-22.10.1987 1,63 0,32 

35  ( ) 15 14 22.06-05.07.1988 1,72 0,34 

36  ( ) 30 28 22.06-05.07.1988 2,39 0,47 

83  2 1,5 14-15.08.1989 348,04 67,98 

84  1,5 1 15-16.08.1989 94,88 18,53 

100
-

( )
21 20 24-27.05.1990 2,89 0,56 

184
-

( )
16 15 7-10.08.2006 21,68 4,24 

185
-

( )
20 19 7-10.08.2006 7,41 1,45 

186
-

( )
25 24 7-10.08.2006 1,54 0,30 

187  2,5 1,5 8-10.08.2006 60,54 11,82 

203  2 1,5 14-15.08.1990 27,45 5,36 

214
( )* ( )

25 24 01-05.09.2008 15,79 3,08 

215 ( ) ( ) 35 34 01-05.09.2008 10,51 2,05 

216 ( ) ( ) 40 39 01-05.09.2008 7,04 1,37 

219 ( ) ( ) 25 24 01-04.09.2009 17,07 3,33 
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 2 

1 2 3 4 5 6 7 

220 ( ) ( ) 30 29 01-04.09.2009 10,27 2,01 

221 ( ) ( ) 35 34 01-04.09.2009 9,07 1,77 

226 ( ) ( ) 11,5 10,5 31.08-05.09.2010 150,73 29,44 

227 ( ) ( ) 15 14 31.08-05.09.2010 220,77 43,12 

228 ( ) ( ) 20 19 31.08-05.09.2010 220,68 43,10 

229 ( ) ( ) 25 24 31.08-05.09.2010 114,48 22,36 

230 ( ) ( ) 32 7 31.08-05.09.2010 1,30 0,25 

231 ( ) ( ) 32 17 31.08-05.09.2010 5,86 1,14 

232 ( ) ( ) 32 22 31.08-05.09.2010 8,14 1,59 

233 ( ) ( ) 32 31 31.08-05.09.2010 27,50 5,37 

 21,6 18,0  50,29 9,82 

( )* - 

,

,

 30–35 .

 (  14.740.11.1045, 02.740.11.0334, 1102, 
-8030.2010.5, -4216.2010.5). 

1. . .

 // . … . . . - - : , 1998. 296 .

2. . ., . .

 // . 2001. . 41.  6. . 945–954. 

3. . .

. .: , 1978. 210 c. 

The fluxes of vertically precipitating suspended matter are studied in-situ on 

the Black Sea shelf in the area from Anapa to Arkhipo-Osipovka using the 

method of sediment traps (28 units). The sedimentation rates are assessed. 
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Composition and abundance of phytoplankton in Baydaratskay 

Inlet of the Kara Sea 

,
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 (18.08.2005),  (17-22.2007)  (28.09. - 4.10.2007) 
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.
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 [1].  
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 220 .
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).  21%. 

Cyanobacteria  Chlorophyta, 

,  13%.  Euglenophyta, 

Chrysophyceae, Prasinophyceae, Dictyochophyceae, Cryptophyceae, Ebriidea 

.

n ,

 [2, 3].  (n)

 (139 ). n  (105 ), 

n  (82 ).

, , - ,

.

 ( )

 2005 .  0,9  2,3 / 3 (  2,3±1,0 

/ 3).  1 ( . 2). 

 ( . 1). 

, .

. 2.  1 ( )

 2 ( )  2005 .

 2007 .  2 – 10 

/ 3 (  6±5 / 3).

 1 – 13 / 3 (  4 ± 3 / 3).

,

 ( . 3). 

,

 ( . 2). 

 –  2007 .

 6 – 553 / 3 (  131 ± 284 / 3).

 4 – 3000 / 3

(  278 ± 749 / 3).

,  –  1. 

,
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• Dinobryon balticum Paralia sulcata 

2

• Gyrodinium sp. Gyrodinium sp. 
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• Gonyaulax grindleyi 

• Dinobryon balticum 
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Cylindrotheca closterium 
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 ( , )  ( , ). 

 ( / 3).
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 50 / 3 ( )  159 

/ 3 (  – ).
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(292-1000 / 3)  [5]. 



37

1. Menden-Deuer S., Lessard D.J. Carbon to volume relationships for 

dinoflagellates, diatoms and other protist plankton // Limnol. Oceanogr. 2000. V. 

45. P. 569-579. 

2. , . ., . .

 // .

: , 1989. . 38-45. 

3. . .  // . .,

- . 1968. . 6-27. 

4. . ., . ., -

 // 

 1991-1992 . : , 1993. . 18-25. 

5. . ., . . -

 ( -

) // 

. : , 1992. . 30-

36. 

The species composition and abundance of phytoplankton were determined in 

the Baydaratskaya Inlet (Kara Sea) in July 2005, August and September – 

October 2007. The algae abundance came to 0,9–2,3 mg C/m3 in July, 2–10 mg 

C/m3 in August, 6–553 mg C/m3 in September – October. Algae species 

belonging to diatoms, dinoflagellates and chrysophycean dominated on biomass 

at the different parts of inlet.  
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The study of the short-period variability of vertical particle fluxes collected by 

multi sediment trap “Lotos-3” in the north-eastern part of the Black Sea are 

presented. Fluxes varied from 7.2 to 286 mg·m-2·day-1. Average flux (67 mg·m-

2·day-1) is typical for this region and the phytoplankton bloom season. 
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The formation of the chemical composition of precipitation in the western 

sector coastal zone of the Arctic seas is investigated. Influence of long-range 

atmospheric transport of matter is established. 
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 - 
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,
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 – 

.

Results of study of spatial-temporal changes of suspended matter 

concentration in inlets of Murmansk coast (the Barents Sea) and Karelian coast 

(the White Sea) in summer and autumn season of 2007–2010 are presented. 
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7. Operation Report of Sakhalin Slope Gas Hydrate Project 2008, R/V 

Akademik M. A. Lavrentyev Cruise 44 / Ed. Y. K. Jin, H. Shoji, B Baranov and 

A.Obzhirov. Published by Korea Polar Research Institute of KORDI, 2008, - 64 

p. ISBN 978-89-960160 3 8, KOPRI Report No. BSPM08030-97-5 

8. Operation Report of Sakhalin Slope Gas Hydrate Project 2009, R/V 

Akademik M. A. Lavrentyev Cruise 47 / Ed. H. Shoji, Y. K. Jin, A. Obzhirov and 

B. Baranov. Published by New Energy Resources Research Center, Kitami 

Institute of Technology, 2009. - 136 p.   

9. Wiessenburg D.A., Guinasso N.L. Equilibrium Solubility of Methane, Carbon 

Dioxide, and Hydrogen in Water and Sea Water // Journal of Chemical 

Engineering Data, 1979. Vol. 24,  4. P. 356- 360. 

10. U.S. Geological Survey, National Earthquake Information Center. World Data 

Center for Seismology. – http://neic.usgs.gov/neis/bulletin/neic_edau_l.html  

According to expeditions R/V "Academician Lavrentyev" executed of 29.06-

11.07.2008 (cruise 44) and 28.07-4.08.2009 (cruise 47), spatial distribution of the 

methane contents in subsurface layer of sea water were investigated in areas of a 

shelf and a slope of the Sakhalin and the Deryugin Basin of Sea of Okhotsk. On 

all structures a super saturation of methane relate to atmospheric equilibrium 

manner was observed, average percent of methane saturation with an atmosphere 

has made 300% and 250% in cruises 44 and 47, accordingly. Calculations of 

methane flux on border water – atmosphere were carried out using an 

experimental data. The effect of pulsation of methane fluxes was found out. At 

small speeds of a wind and small methane fluxes there is an increase of 

concentration of methane in subsurface waters due to its carry from underlying 

deep waters. At increase of speed of a wind (and increase of a stream of methane) 

methane concentration quickly falls up to equilibrium values with reduction of a 

stream of methane up to the minimal values. 
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. .: , 2009. 507 .

6. NRC (National Research Council): Oil in the sea. Inputs, Fates and Effects. 

NAS, Washington DC. 2003. 265 p. 

Data on the source, contents and composition hydrocarbon (the aliphatic and 

polycyclic aromatic hydrocarbons – PAH) in snow-ice cover, in water and bottom 

sediments in different region oceans are generalized. It is shown that arrival 

anthropogenic hydrocarbons change not only their concentrations, but also 

composition, as well as correlation between other organic compounds (lipids, 

Corg, chlorophyll).  
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During benthic fluxes investigations in the Vistula Lagoon it was found that 

biogeochemical processes in the bottom water could contribute up to 60% to the 

fluxes magnitude measured by chamber technique because of high content of 

organic matter and biological activity in the Lagoon waters. Experiments with 

blank chamber are required in such conditions. By the example of Vistula Lagoon 

it was shown that iron release from the power water is possible under oxic 

conditions in the bottom water and manganese (III) could contribute up to 50% to 

the total dissolved manganese flux from the sediment. Effect of sediment 

bioturbation was not clearly observed because of difference in geochemical 

sediment types in two studied polygons that determine magnitudes of benthic 

fluxes in the first place. 
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The paper considers the daily and seasonal distributions of elemental carbon 

in atmospheric aerosols of the White Sea and continent. The HYSPLIT model 

was used to demonstrate the influence transport of air masses on the increase of 

elemental carbon concentration in atmospheric aerosols. 
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There has been shown the important function of the low coasts in the 

redistribution of the flow sediments. The low coasts disintegrate intensively 

during storms and with high-water level and accumulate the material with low 

level. Considerable part of the coasts with wide tidal-flats is abrasion and not 

accumulative. The accumulation processes which dominated mostly 4-1 thousand 

years ago now have been replaced by abrasion. 
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A lot of new data on sedimentation conditions (hydrology, hydrochemistry, 

sedimentology) in the SE Baltic were received during last decade. Their 

summarizing let to consider Gdansk Basin as regional sedimentological system. 
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Two types of power particle flows were considered. The first type - simple 

settling of particles, for example sand grains, in the gravity field. The second 

stream type is to be by sending force of bottom tearing down, moving of sediment 

as certain streams along the bottom surface. In the present work the possible 

machineries of forming are offered spatially - temporal forms of distributed 

organization the settled particles on the hydrodynamic laws foundation; 

distribution heterogeneity and fractal clouds forms, basic problem of them 

parametrization of the considered processes. 

Graphic presentation of numeral results is used got the Struminsky- Batchelor 

method. That allows to select the characteristic interesting features of sedimental 

particle clouds streams motion. 
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37 samples of epiphytic and terricolous lichens were collected near 

Kostomuksha ore-dressing factory. 45 elements content were defined using ICP-

MS. Some differences in metal accumulation in epiphytic and terricolous lichens 

appear to be. Fe, V, As delivery is related to factory activities. Factory activity is 

source of dust and impacts Kostomuksha district environment. 
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More than 50 samples of eolian material accumulated in the snow cover of 

coastal zone of south-east Baltic were studied. Anthropogenic components are 

dominated in their composition. The share of organic and mineral particles in the 

snow cover is low. 
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2. . . . .: , 1974. 439 .

3.  / . . .

, . . .: , 1971. 279 .

4. . ., . .

 // 

: . . . .

, 1992. . 52-64. 

The results of studying the suspended matter, salinity, currents, velocity 

sedimentation in the Vistula Lagoon during ice-cover period are presented. It is 

shown that processes of sedimentation and accumulation of a sedimentary 

material at the bottom of a gulf in the winter prevail. 
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2. . ., . ., . ., . .

 2005  // 
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2006 . [ ], , . 2006. (CD-

ROM).

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

(Delphinapterus leucas) // . . .

. .- ,

, 10–14  2006 . .- ., 2006. . 328–330. 

Researches of dynamics of ecological consequences of flood of the black oil 

which has occurred in the Onega gulf of the White Sea in September, 2003. 

During works in June - July, 2011 some signs of the beginning of restoration of 

ecological equilibrium are revealed. 



111

. .
1
, . .

2
, . .

1
,

. .
1
, . .

1
, . .

1

(1 , , baluev@ilran.ru; 2

, , vitalyzh@mage.ru ) 

-  1:1 500 000 

Baluev A.S.
1
, Zhuravlev V.A.

2
, Leonov M.G.

1
, Kolodyazhny 

S.Yu.
1
, Przhiyalgovsky E.S.

1
, Terechov E.N.

1

(1Geological Institute Russian Academy of Sciences, Moscow, 2OAO Marine Arctic 

Geological Exploration Expedition, Murmansk) 

Edition of Tectonic Map of the White Sea and Adjoining 

Territories at a Scale of 1:1500 000 

 2010 .  «

» -  1:1500000 ( . . ., . . .

. . . ., . .,

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

. .) [1], ,

-

.

,

 1995-2003 .

. . . . .

,  «

»  1:1500000, 

. ,

,

,

 [2, 3]. 

, ,

.

 «

» ( )

 «

»  1:1500000. ,

,

, -

,

, .

,  « …», – 



112

. ,

« », : 1) 

,

; 2) ; 3) 

; 4) - ; 5) 

-

- ; 6) 

.  70 ,  63 

,  30 

40 .

 ( -

. . )

 ( )

.

, ,  «

» ( ).  

- -

-

.

,

. ,

,

, .

-

,

.

, .

,  – 

,

.

- ,

,

, ,

. ,

, – 



113

,

- .

-

,

.

-

- .

- ,

- .

,

. -

,

. -

- ,

.

- -

.

: ,

, ,

.

 2,9-2,7 . , . .

- -

,  – 

 1,9-1,75 . .

 (2,6-1,7 . )

,

. - - - -

- ,

, -

, -

.

.

-  ( )

- ,

 0  -8 ,

.



114

- -

,  ( , -

, . ).

-  ( - - ):

- , - , -

,  – 

, .

-

 ( ),

. ,

,  ( )

– ,

,

, .

-

 8 ,

 [2, 3].  

- -

- - -

, :

( ) - .

, -

- ,

- . -

,

, -

. - ,

,

, , ,  [4]. 

- .

- ,

,

 ( )

.

- ,

, ,

.



115

 ( )

,

, ,

.

, .

,

, ,

:  3-  3-

. ,  «

»

 – 

,

- .

-

,

 4 , ,

 3 , -

.

.

1. .

1:1500000. . . . , . . . .: -  «

». 2010. 

2. . .  // 

. 2007.  9. . 22-26. 

3. . ., . ., . .
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. 26-28. 
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 // 

. -  14 . . :

. .2. . 356-358. 

Tectonic map of the White Sea and adjoining territories (scale 1:1500000) is 

compiled in the Geological Institute Russian Academy of Sciences. The map 

completes the creation of the tectonic map series of Russian marginal and inland 

seas. Data combined of recent geological and geophysical researches of the White 

Sea region were used. 
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.  52.10.556-95: , 1996. . 18-

26. 

2. . .  ( - - -

) .: , 2004, 328 .

3. . .

 // . 2011.  8. . 863-874. 

4. . ., . ., . .

. .: ,

1988. 224 .

5. Monitoring of hazardous substances in the coastal areas of the White Sea: 

harmonisation with OSPAR’s Coordinated Environmental Monitoring 

Programme White Sea, 2009. Tromsø, 2010. 61 .

Content of HC in the bottom sediments of the White Sea in summer 2010 are 

decreased. Natural compounds are dominated in their composition, because 

transformation of anthropogenic HC took place even under low temperature.  
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4.
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5. . ., . ., . .  Calanoida 
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7. . .

 // .- . . . 1958. 6. . 81-89. 
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 // . .

. . 1961. . 5. . 200-210. 

9.  // .

. . , , , 1991, « »,  II, 

,  1. .

Study of structure and spatial dynamics phyto- and a zooplankton of Northern 

Dvina estuary in the summer 2009 are presented. Influence of hydrological 

features in the investigated period on plankton distribution is shown. 
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. ,  2011, 

3. . .

. ,  2, 2011. 

.

4. Jeffrey S.W.. Humphrey G.F. (1975). New spectrophotometric equations for 

determing chlorophylls a, b, c1 and c2 in higher plants algae and natural 

phytoplankton. Biochem. Phys. Pfanz. 2: 191-194 

5. Lorenzen G.J. (1967) Determination of chlorophyll and pheopigments: 

spectrophotometric equations. Limnology and Oceanography. 2: 343-346 

6. Parsons T.R., Strickland J.D.H. (1963) Discussion on spectrophotometric 

determination of marine plant pigments with revised equations for ascertaining 

chlorophylls and carotenoids. J. Marine Res. 3: 155-163 

Remains characteristic regularity in the relationship of basic chlorophyll and 

also additional b,  to their sum as index A:B: , where A= /(a+b+ ),

B=b/(a+b+ ), = /(a+b+ ) in the percentages, which reflects general structure 

and functionality of phytoplankton (species composition, the versions of 

metabolism, “the maturity” of phytocoenosis).  
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 ( ) // 

. 2009. . 47–52. 

2. . ., . ., . . .

,  // 

XVII  ( ).

. . III. . , 2007. . 282–283. 

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

. .  // 

. 2002.  9. 

This paper is about the possibilities of mapping the structure and distribution 

of A. islandica biotop using seismic data, sidescan sonar data and direct methods. 

Studies were carried out in the Rugozerskaya Inlet (the Kandalaksha Bay of the 

White Sea). 
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. 2010. . 50.  4. . 666–670. 

The heavy minerals sub-fraction study in marine Holocene surface bottom 

sediments of the White Sea have shown that the major feeding provinces are 

Kola, White Sea, Karelian regions of the Baltic Shield. Debris destruction and 

demolition of widely spread metamorphic complexes expressed in the formation 

in surface marine sediments of the amphibole-epidote-garnet-pyroxene 

mineralogy province. 
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1. . .  1910–1915 . // 

. 1917. . 54. 

2. . ., . .

 // . 1986. .

179. . 11–17. 

3. . .

 // . 1982. . 161 . 92–96. 

The hydrological regime of the Onega estuary depends on the river discharges 

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

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

velocity and the estuarine sedimentation. The tidal river bed and offshore are the 

dimensional stability. 
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6. Molodkov A., Raukas A. ESR age of the Late Pleistocene transgressions in the 
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11. Mörner N.-A. The position of the Ocean Level during the Interstadial at 
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1986 44 P. 15-20. 

As natural conditions are complex, all datings should be look through the 

prism of information on an environment provided by pollen, diatomic, magnetic 

and another researches. No method gives a real picture of ancient environments. 

The multidisciplinary approach is necessary to estimate the impact of various 

sedimentary processes. 
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- SO4
2- Cl- 2+ g2+ Na+ +

295–390 115–125 58–82 9–12 52–70 10–16 4–9 1,5–3 
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–  4,1  1,1 %. -

.
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1988.  4. .74-84. 

4. . ., . ., . .

 1991 . // 

. .: . 1994. .25– 52. 

The distribution of hydrochemical parameters in the mouth area of the Onega 

River has been analysed based on some archival data as well as on the results of 

field research. It has been demonstrated that some biological processes play a key 

role in the transformation of biogenic elements in zones of river and seawater 

mixing.  
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1. Zaretskaya N.E., Shevchenko N.V., Simakova A.N., Sulerzhitsky L.D. 

Chronology of the North Dvina River delta development over the Holocene // 

Geochronometria. 2011. v. 38. n.2. P. 116-127 

2. . ., . .

 //  XVII 

 « ». 2007. .257-259.  

3. . . ; -

. 2006. - . 351 .

4. . ., . .

: , , . 1999. .: .

298 .

Results of multi-proxy geologic and isotope research of the Holocene and 

modern marine shells are presented. Two strata of shell accumulation are 

identified during the early and middle Holocene; early horizon shells show the 

absence of reservoir-effect. Processes forming old and modern shell 

taphocoenosis were similar.  
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The physic-chemical properties of the silts in the Kandalaksha Bay of the 

White Sea were studies. 
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Lateral lagoon is as example of biogenic-induced sedimentation. Influence of 

organic matter on physic-chemical properties of near-shave marine and sediments 

and geochemistry of sediments are discussed. 
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Biosedimentation of the marine culture Mytilus edulis

on the White Sea

. ,

, , .

Mytilus edulis
L.

,

 0,1 .

,

-

, , ,

. ,

,

, .

,  1989  2002 

.

: ,

.

M. edulis

 1-2 .

-

 “ ”

, .

,

.

 W  235-250% =1.26 / 3,

: W =175-190% =1.36 / 3.

 ( )

.  – 11.13%, 



168

 – 6.93%. 

, ,

 70%  40%  [1].  

.

. .

D
2.0-

1.0

1.0-

0.5

0.5-

0.25

0.25-

0.1

0.1-

0.05

0.05-

0.01

0.01-

0.005

0.005-

0.002

<0.002

 1.5 5.5 3.2 4.4 24.5 25.6 11.9 9.7 13.8 

 4.1 7.4 6.6 7.9 22.6 19.1 7.4 5.3 9.1 

, ,

,  0.1 ,

,

,

.

 <0.001 ,

 ( - ).

, ,  - , ,

,

.

:

1. :  d002 = 7.09 

;

2. ;

3. .

- .

.

,

.

 [2, 3]: 

1. 

 ( , Mg, N , ), 

( ).

,

.

2. 

,

.

,



169

,

,

. ,  Na+  Mg2+

,  Fe2+  Mg2+

,

,

.

-

.

 «
. - ».

1. . .

- ) // 

. 2001.  5.C. 534-541. 

2. . . . ., 1963. 314 .

3. . . . ., , 1974. 333 .

The questions of biosedimentation on the imitative substrate of the marine 

culture Mytilus edulis L. on the White Sea are discussed. Quantitative estimation 

of the organic matter in the bottom sediments is given. 
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Use of natural isotopes of uranium for control under the 

distribution of surface and soil waters pollution produced by 

diamond deposits 
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-234  -238 

 [2]  3.6  6 

 4 . ,

. , -234 

-238  1-1.5. 

,

.

- ,

 . 

-234 -238  1.7 (2003 .), 

 3.3 (2006 .) .

.

. ,

,  10 -

 2.4, 

.

1. . . . : -

, 1999. 220 .

2. . ., . . .

: - , 1999. 238 .

In groundwater of Lomonosov diamond deposit (Arkhangelsk region, Russia) 

a large uranium-234 excess is established. The diamond mining, the groundwater 

intense pumping is produced. The water goes into natural surface water and 

changes the uranium isotopic composition. The uranium isotopes indicate the 

natural surface water pollution by the mine water.
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Late Glacial and Holocene Relative sea-level change and glacio-

isostatic uplift on Karelian coast of the White Sea 
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1. Ekman I., Iljin V. Eastern Fennoscandian Younger Dryas end moraines // 

Geological Survey of Finland, 1991. P. 73-99. 

2.  B.B., . ., . ., . .

 // : -

, 2005. . 15-25. 

The periglacial lake-marine and marine-lacustrine transition (isolation 

contact) in sediment cores from lake basins situated on the south coast of the 

White Sea, was identified on the base of lithological, diatom and spore-pollen 

analysis, radiocarbon dated, and used to construct a relative sea-level (RSL) curve 

for the Late Glacial-Holocene. The key aim of the investigations is the 

reconstruction of the Holocene environmental history of the Karelian coast of the 

White Sea. 
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Expedition to the mouth area of the Northern Dvina River in 

the spring of 2011: preliminary results 

 – 

,

 [1–3]. , ,

,

.  « »

.

 «

»,

 « » [4–6] 

 26  7  2011 

. , :

• ,

;

• 
.

 22 ,

. -  ( .

), ,  200 

. ,

 16 , 4 

. :

−  (

, );



178

39.8
0

39.9
0

40
0

40.1
0

40.2
0

40.3
0

40.4
0

40.5
0

40.6
0

64.45
0

64.5
0

64.55
0

64.6
0

64.65
0

64.7
0

64.75
0

1

2

3

4

5
6

7

8

9

10

11

14

15

16

17

-

-

-

. .

. .

−  ( ,

, );

−  SeaGuard 

( , , );

− 
;

− ,

.

.

. .

 ( . - )

 592–602 3/ .

 -5  0º .  2 

+4º ,  2  3 ,



179

.

.

.

 683 3/ .

 0,1  -0,2º ,

 203  216 / .

.

 (  225 /  214 /

), ,

- . ,

, .

 10. 

 -1,27º ,  20,21‰. 

 3, 6, 7, 17 

.

,

-43. 

 12  47 ,  –  0.172  0.342 / 3.

,

,

. ,  9, 

10, 11, 14 

, .  1 , 3, 4, 6, 15 

, .

 5 / .

 10  17 , ,

 12  18  10 / .

 30%.  – 23,08%, 

 16 ,  – 91,92%, - .

 1,5-2 / .

. -

,

,

.

(13,7 / )  17 

.

, , .



180

.

 100 !

. 11  97,97 

/ .

. - ,

, , ,

. - ,

,

.

, ,

5-6 .

. ,  « »  10  11 

.

. ,

,

:

, , .

,

.

.

, .

, ,

.

,

– 30 / , ,

– 56 / .

. 9, 1  17. 

,  2,5 / .

. 10  – 11,2 

/  (

).  5 

.

.

, .  5 , ,

.

. ,  3 .



181

,

.

.

.

 ( ),  1 , 4, 

10  18. , , , ,

, , .

. ,

. 18  4  1 .

 (

) , .

.

.

.

.

 [7] .

.

,

: ,

.

,

b  c, , . « »

: : .

480/ 664:  1  6,  15 (

).

1. 

.

.

2. 

, ,

, .

3. ,

.



182

. .

4. 

 30%, 

.

5. 

.

,

, .

1.  / . . . ,

. . . .: , 1965. 376 .

2. . ., . ., . .

. .: 

, 1991. 195 .

3. . ., . ., . .

. .: , 2003. 233 .

4. . ., . ., . . .

 ( ) // 

,

/ . . . . . .: , 2010. . 559–597. 

5. . ., . ., . . .

 // 

.  « ». : -

. . . - , 2007. . 70. . 164–176. 

6. . ., . ., . . .

,

 2006 . // 

.  « ». : -

. . . - , 2008. . 74. . 118–135. 

7. . . ,

 2011 . // 

.

Preliminary results of research expeditions carried out by North-Western 

Branch of the Shirshov Institute of Oceanology RAS at the mouth of the Northern 

Dvina River, during winter low water (March 26 – April 7, 2011). 
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Structure and ecology of the zooplankton communities  
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, ,

. ,

 2001  2003 .

 [Hirche, Kosobokova, 2011] 

, ,

,

-

Calanus glacialis. ,

,

, ,

,

.

The structure and ecology of the zooplankton communities of the central deep 

White Sea were studied in late winter 2003 (April). The observed onset of the 

seasonal upward migration of the plankton populations, an early reproduction of 

the copepod Calanus glacialis and some other species, and the presence of 

planktonic larvae of benthic animals indicated an early beginning of the spring 

season prior to the complete ice retreat. Similarly, the late winter studies in the 

Barents and Kara seas in 2001 and 2003 indicated that the zooplankton 

communities in both of them were to a certain extent “awake” at the end of winter 

and capable of exploiting an upcoming phytoplankton blooms. Moreover, these 

communities seem to be well prepared in the future to exploit earlier spring 

phytoplankton blooms in response to earlier ice melt. 
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Chlorophyll “a” concentration in the White Sea according  

to vessel and satellite data (2003–2010) as the marker

of biogenic part of sedimentary matter 
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 8% (  11%). 

.  “a” 

, /  2003  2010 .

 MODIS-Aqua. 

2003 1,95 ± 0,35 2,21 ± 0,27 2,38 ± 0,10 1,68 ± 0,22 

2004 2,14 ± 0,26 2,30 ± 0,10 2,39 ± 0,07 1,77 ± 0,17 

2005 2,15 ± 0,26 2,23 ± 0,12 2,45 ± 0,12 1,76 ± 0,17 

2006 2,09 ± 0,09 2,22 ± 0,02 2,37 ± 0,08 1,73 ± 0,10 

2007 1,89 ± 0,29 2,22 ± 0,20 2,36 ± 0,09 1,72 ± 0,15 

2008 1,92 ± 0,23 2,20 ± 0,08 2,38 ± 0,11 1,71 ± 0,17 

2009 1,95 ± 0,30 2,21 ± 0,13 2,42 ± 0,05 1,66 ± 0,21 

2010 2,08 ± 0,25 2,22 ± 0,18 2,43 ± 0,16 1,84 ± 0,16 

2003–2010 2,02 ± 0,11 2,23 ± 0,03 2,40 ± 0,03 1,73 ± 0,06 
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2. Kopelevich O.V., Burenkov V.I., Ershova S.V et al. Application of SeaWiFS 

data for studying variability of bio-optical characteristics in the Barents, Black 

and Caspian Seas // Deep-Sea Research II. 2004. V. 51. P. 1063–1091. 

3. HolmHansen O., Riemann B. Chlorophyll “a” determination: improvements in 

methodology. Oikos 30, 1978. P. 438–447. 
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Biogenic part of SPM is about 70–90% especially in surface waters. 

Chlorophyll – is not only a key feature for the calculation of primary production, 

it is pigment-mark of phytoplankton. Chlorophyll "a" (chl "a") and its derivatives 

can be considered as markers of labile forms of organic carbon. In the water 

column and sediments, they characterize this contribution of phytoplankton 

exactly, but not other sources of organic matter. chl "a" concentration in the 

White Sea from satellite ocean color data was calculated by using data of the 

scanner MODIS-Aqua; the calculation method was described by [4]. Direct 

determination of concentration of phytoplankton pigments (chl “a” and 

pheophytin "a") was performed by fluorometric method [3] with seawater 

samples, taken from the ship. Photosynthetically Available Radiation (PAR) was 

also measured by a ship photometer. We studied spatial distribution of chl "a" 

derived from satellite data, it seasonal and inter-annual variability and vertical 

distribution in water column. The first time the mean monthly distribution of chl 

“a” concentration in the surface layer of the White Sea from data of the satellite 

scanner MODIS-Aqua, averaged over 8 years of observations (2003–2010), are 

presented. The variations of the mean annual chl "a" concentrations are small. 

The greatest changes are observed in the Dvina Bay, but even there the deviation 

of the highest and the least values of the average over all years do not exceed 8% 

(for the SPM they exceed 11%). Indirect connection is observed between 

concentrations of SPM and chl “a” in the White Sea. This is explained by the fact 

that both concentrations are determined by the same factor, mainly content of 

biogenic elements in the river runoff. 
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: I – Pinus sylvestris–Eriophorum vaginatum–Sphagnum 

fuscum+S. angustifolium, II – Eriophorum vaginatum–Sphagnum fuscum,  

III – Scheuchzeria palustris+Eriophorum vaginatum–Sphagnum sect. Cuspidata, 

IV – Ericales–Eriophorum vaginatum+Scheuchzeria palustris–Sphagnum fuscum, 

V – Ericales–Eriophorum vaginatum–Sphagnum fuscum, VI – Calluna 

vulgaris+Empetrum nigrum–Sphagnum fuscum+Cladina 
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Polygonal structures covering the top flat parts of slopes of some treeless 

rocky islands of the White Sea represent relic peatlands. The peat is oligotrophic, 

depth to 80 cm. Initially it was accumulated by cotton grass communities similar 
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9. Condie K.C. Chemical composition and evolution of the upper continental 

crust: contrasting results from surface samples and shales // Chem. Geol. 1993. V. 
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Our studies have shown that REE systematics of the modern White Sea 

bottom sediments can be considered as a rather simple mixing model of clastic 

material derived from two geochemically contrast supply regions. The first 

supply region is Kola-Karelian geological block with 85% domination of 

Archean rocks, and the second supply region is NW part of the Mezen syneclise 

composed from Vendian, Paleozoic and Mesozoic rocks. Thus, medium-grained 

and coarse-grained sands of the lower reach of Severnaya Dvina river and Pinega 

river have rather low values of LaN/YbN ratio (3,0–3,8), GdN/YbN <1,0, Eu/Eu* 

ratio varies from 0,75 to 0,89, TDM varies from 1,60 to 1,34 Ga (billions of years). 

Silty-pelitic sediments of the Severnaya Dvina marginal filter are comparable 

with Valdaian Series rocks (LaN/YbN – 1,1–8,6, Eu/Eu* – 0,73–0,76, TDM from 

~1,60 to 1,86 Ga (billions of years). REE systematics of the bottom sediments 

from the central part of the White Sea (the border between the Dvina Bay and 

Bassein) is similar to the REE systematics of the coastal sediments sampled near 

Zimnegorskiy cape, although the sediments from the Bassein have older Nd 

model age (~2,0 Ga (billions of years). The sandy littoral sediments of the Tersky 

Shore (Kola Peninsula) are characterized by positive Eu anomaly (1,38) and TDM

~2,8 Ga (billions of years). 
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It is assessed the impact of above permitted standard petroleum hydrocarbons 

pollution of the waters from the White and Pechora seas on the biomass of 

phytoplankton. It is shown that concentration at level 1-3 of maximum 

permissible (MPC), which occur due to resuspension of contaminated sediments, 

does not negative influence on vegetation of microalgae. However, it is noted for 

similar concentration of petroleum hydrocarbons in a spot of recently 

contaminated seawater. 
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The results of studies on the pollution of the Northern Dvina oil at a rate of 

accumulation of the bottom. 

Established that the coefficient of bottom accumulation is quite informative 

indicator of water pollution with oil products only when the simultaneous 

analysis of the absolute content of the pollutant in water and sediments 
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The seabed digital model of the White Sea on the basis of the morphogenetic 

analysis of a relief, geoinformation technology and new methodical receptions is 

constructed. Such one’s allows to carry out construction of digital maps of any 

scale without loss of initial loading and information, various 3-dimensional 

images and animation to spend combination with other data, to make the 

comparative mathematical analysis etc. At model drawing up the relief origin, its 

structural accessory, paleographical conditions of formation and modern features 

of development on the basis of the complex analysis geomorphological, 

geological, geophysical, etc. given were considered. 
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Aquatic palynomorph assemblages distribution in the Onega Bay of the White 

Sea is described in this work. Freshwater palynomorphs dominate in the inner 

part of the bay near the Onega river inflow. While marine dinocysts are abundant 

in the open parts of the White Sea. 
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Separating basins of the Kandalaksha Bay, White Sea were studied during ten 

years. Three stages of evolution of the basins were defined. The new state of 

basin, named as “derelict water body” was found.
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The species composition and abundance of phytoplankton were determined in 

the Kem’ River estuary and adjacent parts of Onega Bay (White Sea) in late June 

2008. In the estuary the algae abundance came to 9·106 – 140 ·106 cells/m3, and 

3–18 mg C/m3. Over inner part of the estuary freshwater algae (Peridiniopsis 
elpatiewskyi, Aulacoseira ambigua, Mougeotia sp.) dominated on biomass. In the 

marine zone marine algae (Rhizosolenia setigera, Thalassiosira nordenskioeldii)

had the highest biomass values. 
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There are some sorted out factors, that determine the situation in the White 

Sea. Area of water zoning shows that the sea is exposed to environmental risk of 

oil hydrocarbon by oil and petrochemical products transportation. Zoning results 

shows that mouth of the Dvina and Mezen rivers, the Gorlo and the western part 

of Voronky are more exposed to negative influence. 
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The new data received carrying out of seismoacoustic profiling and bottom 

sediments sampling by the preparation of a geological map of scale 1:1 000 000 

of the White Sea (sheets Q-35-38) and lithological-geological researches of a 

quaternary cover under Federal Programme of "World Ocean" are reflected in the 

presentation. On the new map of quaternary sediments are shown regional 

distribution of complexes of glacial formations. The thick complexes of 

gravitational deposits are mapped on boards of the Kandalaksha hollow. The 

detailed lithologic-stratigraphic scheme has been developed. The complex 

analysis geophysical and sedimentological data has allowed specifying and 

expanding essentially classification of facies conditions from new positions the 

formation.  
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 (B, Li, Rb, Cs, Sr, Ba, Mo, 

U) -

 0,45 

 5 N . . . (0,2  8 ).

 (P, Si) 

 (1  100 ).

 F, Cl 

 (Alk )

,

 Na, K, Mg  Ca .
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. ±3%.
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 (Na, K, Mg, Ca, SO4, HCO3)

 (F, B, Li, Rb, Cs, Sr  Mo) 

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

i a b r ( . .)

Na 9,5 0,565 0,994 

K 2,5 0,0208 0,997 

Mg 8,3 0,0680 0,994 

Ca 19,8 0,0208 0,993 

SO4 22,3 0,142 0,999 

HCO3 97,8 1,65×10–3 0,889

F 0,125 5,93×10–5 0,999

B 0,015 2,23×10–4 0,983

Li 2,7×10–3 8,95×10–6 0,992

Rb 1,3×10–3 6,06×10–6 0,999

Cs 2,1×10–6 1,50×10–8 0,899

Sr 0,192 4,07×10–4 0,999

Mo 3,3×10–4 5,09×10–7 0,996
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Conservative behavior of dissolved forms of major ions (Na, K, Mg, Ca, SO4,

HCO3) and most part of studied trace elements (F, B, Li, Rb, Cs, Sr, and Mo) was 

determined in the Mezen River mouth area in July, 2009. However, uranium and 

barium were intensively desorbed into solution from river suspended matter 

which long contacted with salinized waters in tidal estuary. 
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This article is about studying composition of pebbles from bottom sediment 

layer, Onega Bay, White Sea. Pebbles were described by petrography method. 

The future research of composition of pebbles will help to understand the mecha-

nisms of coarse sediment matter transport in the Onega Bay of the White Sea. 
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According pollen data we can reconstruction of vegetation of lakes and sea lit-

toral zone in the past time, for example in the Late Holocene. Our investigations 

were carrying in the lakes of Solovki Islands. 
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The sea level lowering resulted from the glacial uplift of the area brought 

about an isolation of the study lakes. Stratigraphy of the bottom sediments of the 

small lakes at the Solovetsky Island revealed a gradual process of their isolation 

depending on their elevation. The area located above 30 m a.s.l. became isolated 

before 10000 cal. yr BP while the lowlands at 3 m a.s.l. remained under the sea 

conditions till 1300 cal. yr BP. The generalized stratigraphy of the lakes’ sedi-

ments includes three main units reflecting the common pattern of their evolution 

from marine bays through transitional stage to isolated freshwater bodies.  
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The paper presents comparative data on the quantitative content and 
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195 .

Research of chemical indexes of snow, ice and water allows to estimate the 

level of accumulation and way of receipt of biogenic elements in these environ-

ments. 
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Multidisciplinary expedition to the White Sea in July 2011 on-

board the RV “Ekolog” – preliminary results 
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Multidisciplinary expedition to the White Sea was carried out on July 4–12, 

2011 onboard the R/V "Ekolog”. Its objective was to study the White Sea system 

during summer mean water using multidisciplinary approach that includes all 

oceanological disciplines (physics, chemistry, biology and geology) in their dy-

namics and interaction in space and in time (the four-dimensional approach).  
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New data about formation apvelling at east coast of Middle 

Caspian Sea 
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 1.5-2.5 .

.

The results of the researches executed in apvelling area at the east coast of 

Middle Caspian Sea on the IORAS expeditions are discussed. It is shown that the 

Peschano-Myssky raising and the Mangyshlaksky threshold are responsible for a 

raising of cold waters of cyclonic circulation to a sea surface. 
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Paleocanyons of the Volga River at the bottom of the Caspian Sea
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The results of acoustic shooting of a paleochannel of the Volga River 

discovered at the bottom of Caspian Sea are presented. The data of preliminary 

studying of a geological structure and hydrophysical characteristics of a 

paleocanyon are presented. 
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Features of localisation of sediments from the period

of the Mangyshlak regression in the Northern Caspian Sea 
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Based on the results of geotechnical investigations, features of the distribution 

of sediments accumulated in the Northern Caspian Sea during the Mangyshlak 

regression in the time interval 9900-6350 years B.P. are characterised. Most of 

those sediments are concentrated in a large palaeoincision of the Volga River, 

which crosses the shelf zone in the south-eastern direction, and in numerous 

closed palaeolows of the sublatitudinal direction that are similar to recent below-

steppe ilmeni of the Volga delta. 
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About processes of biological assimilation of oil and gas 

products in marine nvironment on example of the Caspian Sea 
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2. . ., . ., . . .

.: , 1975. .  4.  

3. . ., . .

.

. . . , , 10-13  1985 .

Natural phenomenon of the concentration of zoobentos and sturgeons and 

other bottom fish over oil and gas fields is discussed. This phenomenon was 

published for the first time in 1975 and declared in 1985.  
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Estimation of a radioecological situation and concentration

of natural radionuclides U, Th, Ra in the bottom sediments  

of the Middle Caspian Sea region over structure Noursultan 
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 1. 
. -

3 25.09.08 42.41.22 51.23.71  151 0-10 

402 17.09.08    43.11.33  49.47.02  302 0-5 

404 19.09.08    42.43.61  52.11.36   11 0-3 

405 20.09.08    42.51.53  51.51.60 17 0-3 

1 24.09.08    42.41.75  51.23.98 142 0-10 

9 26.09.08   42.67.96  51.39.16  150 0-6 

 2. 
 %  % . . % - . . %  % 

3 0,005 38,71 12,9 45,16 3,23 

402 0,07 8,61 6,97 68,03 16,39 

404 0,004 31,25 15,62 46,87 6,26 

405 0,006 29,27 14,63 51,22 4,88 

1 0,004 41,38 13,79 37,93 6,9 

9 0,007 21,95 17,97 58,54 2,44 

 3 238U, 232Th, 236Ra 
 U / Ra/ Th / Ba /

3 3,29 4,14E-12 8,87 175 

402 6,45 4,57E-12 10,9 1 570 

404 0,8 2,51E-12 0,45 730 

405 2,54 5,66E-13 0,085 1 095 

1 2,54 5,59E-12 8,58 205 

9 0,42 1,07E-12 2,81 705 

 4. 
Th

/

U

/

Ra

/ / µGy/h 

3 36,19 59,22 153,18 248,59 0,166 

402 44,47 116,1 169,09 329,66 0,221 

404 1,84 14,4 92,87 109,10 0,073 

405 0,35 45,72 20,72 66,78 0,045 

1 35,00 45,72 206,83 287,55 0,192 

9 11,46 7,56 39,59 58,61 0,039 
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 (  4) 
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 3, 402, 1  0,166 – 0,22 µGy/h , 
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 UNSCEAR (United Nations Scientific Committee on the Effect 

of Atomic Radiation) [4]. ,
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,

 3 – 4 .  U 

,

.

 U  Th ,

.

 21

.

1. Langmuir D., Melchior D. The geochemistry of Ca, Sr, Ba, Ra sulfates in some 

deep brines from the Palo Duro Basin // Geochimica Cosmo-chimica Acta. 1985. 
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V. 49. P. 2423-2432. 

2. USEPA, Draft diffuse NORM-waste characterization and preliminary risk 

assessment (US Environmental Protection Agency, Office of Radiation and 

Indoor Air, Washington, DC, 1993). 

3. StatSoft, Inc. (2010). Electronic Statistics Textbook. Tulsa, OK: StatSoft. 

WEB: http://www.statsoft.com/textbook/. 

4. UNSCEAR, United Nations Scientific Committee on the Effect of Atomic 

Radiation. Source, Effects and Risks of Ionizing radiations. Report to the the 

General Assembly with annexes. UN, New York, 1988.  

The hydrocarbon composition and concentration of natural radioactive 

elements 238U, 232Th, 226Ra in the surface layer of the bottom sediments of the 

Caspian Sea (Middle part) have been comprehensively studied. It has been shown 

that there is correlation of the distribution of the 238U with concentrations of 

bituminoid and asphaltenes. The estimated absorbed dose rate due to gamma-

emissions of radionuclides was 0,039-0,221 µGy/h. 
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Native equipment for localize and liquidation emergency oil 

spill for Caspian Sea 

 14- ,

.

.

 «

» (  « ») . ,

40 ,  9 

, 6 ,  « »  « - »

, ,

,

, , ,

6 . .

, , .

 80- .

 « » :

• ;

• ;

• .

,

,

,

, .

1. .

,

, . .



326

.

 200  1000 (1200) .

• , -70/120 

 200 

.

-70/120  ( .

).

• 

-150 -20/350, 

 700  ( . ). 

• 
 « -2» 

-10/700 (1000). ,

1000  130  2- ,

.

.



327

2. .  6 -

- -4, -5, -6, -8 .

-1-

-1. 

, , , . .

.

-1-  6,0 × 2,4 × 1,2 ,

 1500 ,  30 . .,  – 3 ,

 – 15 ³/ .

 « » ( -1-  ). 

3. - .

 9 

 4-  500 ³

 « »,  3, 4  6 ³.

 4 – 6 –4÷10  120 

-500. 

4. .

 « »  « - » :

• 
;

• ;

• : ,

, . .

,

.

 « - »,

« », ,  « -1» . .

-2, 

.



328

5.

 « »  « -1» 

.

.  8 

 2-  8- .

 « -1 »

 2  4 / .

6. - ,

, .

 « »

 « -1000» ,

-  0,5 

 50, 100, 220  450 ².

-

, . . ,

-

.

 « -1000» :

• ,

;

• 

;

• .

, ,

.



329

7.

,

,

,

,

 200 

50 000 ³, - -  150 

900 .

, .

.

, ,

,

.



330

. .
1
, . .

2
, . .

2

(1  « -

», , kirill.kivva@gmail.com, 2

. . . , )

Kivva K.K.
1
, Arkhipkin V.S.

2
, Tuzhilkin V.S.

2

(1Russian Federal Research Institute of Fisheries and Oceanography, Moscow, 
2Lomonosov Moscow State University, Moscow) 

Convection penetration depth and ventilation of the Caspian 

Sea deep depressions 
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11. . ., . .
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Calculations of the Central and Southern Caspian Sea winter convection 

penetration depth have been done by N.N. Zubov method using NCEP/NCAR 

heat fluxes and in situ data for the interval between 1969 and 2007. 

Intensification of winter cooling events and ventilation of deep layers by both 

winter convection and cascading in 2005-2008 is described. 
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General analysis of summer phytoplankton community variability in the 

Central and Southern basins of the Caspian Sea has been made for the interval 

from 1974-2009. High variability of major species biomass over this period is 

discussed. Interconnection of changes in hydrochemical structure with changes in 

both biological pump efficiency due to phytoplankton biomass variability and 

cascading processes is proposed. 
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261 .

Samples of surface bottom sediments were collected in the Central Caspian 

Sea. Analyses were made on organic carbon content, amorphous silica and 

mineral composition. 
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.
The scale poaching is the limiting factor of affecting on stores of the sturgeons 

of the North Caspian Sea. The poachers except annually up to 6 thousand tons of 
the sturgeons, that precludes with regeneration of stores. Emergency with 
overflow oil of fluids renders considerable affecting, however, this factor is much 
more gentle than poaching.  
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Markov gipsotomografiya is a new way to build a model of the internal 

structure of rock mass and is based on the data processing the earth's surface 

topography. The article shows the opportunities of calculating speed 3-D models 

of the Caspian region. 
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Some results of studies in 35 cruise of the r/v "Rift" jn the Caspian Sea are 

presented. 
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Variations of climate changes Northern Eurasia and Caspian regions are 

discussed. The sea level changing of the Caspian Sea relating to the evaporation 
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In 2004-2006 12-week long classical plankton succession was observed in the 

central deep water Middle Caspian Sea from May till August. The first succession 

stage, characterized by intensive growth of small-cellular autotrophs – 

Chaetoceros subtilis var. abnormis f. simplex and Cyclotella caspia diatoms – 

was fixed in the second half of May under the conditions of 18° C temperature at 

the water surface and of 10 m upper mixing layer (UML). The second succession 

stage algae, represented by the Prorocentrum micans mixotrophic dinoflagellate 

and the Pseudosolenia calcar-avis large-cellular centric diatom, reached the 

maximum growth in June at 24° C and at the UML’s width exceeding 15 m. The 

third and final summer phytoplankton succession stage was registered in August 

and was characterized by absence of diatom algae and by high number of 

Gonyaulax spinifera and Gyrodinium sp. large heterotrophic dinoflagellates, 

concentrated mainly in the seasonal thermowedge layer at 25-35 m. We suppose 

that the massive algae growth of the first succession stage can be caused by 



363

increased concentration of nutrient due to the intensive wind and wave mix under 

the conditions of high top seasonal thermowedge margin. The increase of water 

column stratification due to the summer warming-up and deep high gradiant 

seasonal thermowedge impedes the influx of nutrient from lower water layers to 

the upper productive layer. Heterotrophic algae were dominating in phytocenosis 

in this period. In summer succession the phytoplankton number at some depths 

reached 1,5 – 3,3 g/m3 that corresponded to the eutrophic waters biomass number. 

Unlike winter-spring and autumn-winter periods in the summer phytoplankton of 

deep water Middle Caspian Sea in 2004-2006 traditional for this sea Chaetoceros 

subtilis var. abnormis f. simplex, Pseudosolenia calcar-avis, Prorocentrum 

cordatum, Gonyaulax spinifera  species were dominating. 
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Resume of major hydrochemical structure changes of the Caspian Sea is 

presented. Removal of nutrients from the lit zone and its accumulation in the 

bottom layer of deep-water depressions due to biological pump as well as 

hydrogen sulphite formation is observed. The modern conditions are compared 

with the state of hydrochemical structure in 1933-34 when first comprehensive 

hydrochemical survey of the Caspian Sea has been done. Part hydrochemical 

structure restitution to as well as differences from the state observed in 1933-34 is 

discussed. 
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The opening of the Manych Straits has always been associated with sea-level 

rise of the Caspian Sea and the height of Manych bridge near Zunda-Tolga. The 

influence of the Caspian waters on the Pontian Pleistocene basins was different 

and practically one-way. Until the present time we do not have any significant 

entered of the Black Sea waters in the Caspian Sea. At the same time, there were 

the next consequences of heavy flowing out of the Caspian waters in the Black 

Sea: (a) a significant change in the levels of the Black Sea and Caspian Sea; (b) a 

change of composition (salinity) water mass, (c) the migration of the aquatic 

fauna. 
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The reconstruction of the paleogeography of the Caspian basins during 

Neopleistocene was realized on the base of results of malacofaunistic analyses 

and material of complex investigations of recent deposits of the Caspian region. 
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The paleogeography of the Khvalynian transgression of the Caspian Sea is 

reconstructed on the base of malakofaunistic investigation of the Khvalynian 

deposits (coastal sections and cores) of the Caspian region. 
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