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. .
( . . . , . ,
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 ( )

 ( )

Bobrov V.A. 
(V.S. Sobolev Institute of Geology and Mineralogy of SB RAS, Novosibirsk) 

Rare earth elements (lanthanides) in Holocene core

of sapropel LakeKotokel (Baikal region) 
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 1. . -
 ( -1, -2, -3, -4, -5, -6, -7) -

 ( 113, -52, -53,117, -20, -21) 

.2 
 (  14) - .

 LaN/YbN

 Eu/Eu*.
-

: Lah/Ybh  Eu/Eu*. 
. 2 -

 (  < 10%) 
 ( -1). 

 (  [3]), ,
,

 (ES)  (NASC), 
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380 

485-492 

582-589 

-1

. .

 2. -
 [5] 

6- . ,  ( -1
 [3] 

 (PAAS). ,  « -
»

 ( ).

 (  1997 ) ,
 « »  1980–1983 

 [6]. , -
, ,  La, Sm, 

Eu, Tb, Yb Eu/Eu*. 
-1, -2, -3, C-5, -7 , ,

 Lah/Ybh  ( . 1). 
 Lah/Ybh  31.7. -

 Lah/Ybh

 1980–83 . . -
 (Eu/Eu*)  0.42  0.57, -

,
,  ( ) -

 ( . 2). 
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 1. .  (  – 
 1997 .;  (1981 .):  – , . -

,  – , . ,  — -
,  – ; – )

-1 -2 -3 -4 -5 -6 -7
La 6.3 7.0 6.0 5.5 7.6 3.8 7.4 7.3 6.9 31.7 8.4 
Ce 4.9 6.5 4.7 4.7 5.8 3.6 6.3 5.5 4.5 12.2 5.9 
Nd 3.5 3.0 3.5 3.3 3.3 3.0 4.6 5.0 3.8 5.3 4.9 
Sm 1.8 2.2 1.9 3.6 2.4 1.6 2.3 2.5 21.7 4.1 2.5 
Eu 1.2 1.2 1.0 1.2 1.5 0.6 1.4 1.0 0.9 1.8 0.7 
Gd 1.5 1.5 1.2 1.6 1.7 1.1 1.6 – – – – 
Tb 1.4 1.3 1.2 1.4 1.4 0.9 1.3 1.1 1.0 2.6 1.3 
Tm 1.0 0.7 0.4 0.8 – – 0.8 – – – – 
Yb 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Lu 0.8 0.8 0.8 0.8 1.3 0.8 0.8 0.7 1.1 1.1 0.6 
Eu/
Eu*

0.73 0.65 0.64 0.46 0.73 0.44 0.72 0.5 0.4 0.5 0.33 

 2.  ( ) . -
, 1980–1983 . .

113 52 53 317 20 21
La 9.07 13.88 12.84 13.33 12.23 15.59 
Ce 7.49 9.89 9.90 10.70 10.04 12.77 
Nd 4.86 5.53 5.36 6.33 6.27 7.95 
Sm 2.96 3.47 3.50 3.90 4.14 4.86 
Eu 1.11 1.65 1.78 1.47 1.65 1.97 
Gd 1.95 2.14 2.33 2.57 2.47 2.90 
Tb 1.67 1.69 1.70 1.80 1.70 1.93 
Yb 1.00 1.00 1.00 1.00 1.00 1.00 
Lu 0.90 0.76 0.87 0.89 0.87 0.81 

Eu/Eu* 0.42 0.55 0.57 0.42 0.46 0.47 

, . -
. .

. -
, -

.
-

 3- .  4-
 [7]. Lah/Ybh  (10.5) -

. , -
 « » ,

 ES, NASC, PAAS. 
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 (  11-

05-00655) 
125. 

1. : , , . - : -
, 2013. 340 .

2. . ., . ., . ., . ., . ., -
. .

( ) // . 2011. . 52.  4. . 586–595. 
3. Li Yuan-hui. Distribution patterns of the elements in the ocean: A synthesis // Geo-

chimistry et Cosmochemistry Acta. 1991. V. 55. P. 3223–3240. 
4. . ., - . . : . .: 

, 1988. 384 .
5. Bounton W. V. Cosmochemistry of the rare earth elements: meteorite studies // Rare 

earth element geochemistry. Amsterdam, Elsevier, 1984. P. 63–114.  
6. . ., . ., . . .

. // . 2001. . 42. 
1–2. . 267–277. 

7. . ., . ., . . . -
 ( ). // -

- .2014.  3. . 2. . 113–117. 

Uniformity spectrum lanthanides sapropel of Lake Kotokel with the spectrum of 
the lanthanide Baikal deep-water sludge (BIL-1) was installed. The spectrum of 
the lanthanide is maintained throughout the 6-meter section sapropel of the La-
keKotokel since the beginning of the Holocene. 
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. .
( . . . , ,
e-mail:anvinograd@yandex.ru) 

Vinogradova . .
(A.M. Obukhov Institute of Atmospheric Physics RAS, Moscow) 

Lead and cadmium fluxes from atmosphere onto the surface  

in central and northern areas of European Russia 
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– , -
. -
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, -
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. ,
, .

.
 Pb  Cd -

,  – 
( )

 [1]– 
 ( ).

.  [2,3] -
-

. ,

, , -
.
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.

, :  60° . .
(N)  52° . .  60° . . (M). 

:  (N1) , -
 (M1) – , .

(N2  M2) 
. -

 (N0)  (M0) -
 ( ).

 Pb  Cd « »  2003-09 . -
 MSC-E [1]  2005-11 , . -

 – -
.

-
,

, -
,

.
, .

 Pb  Cd -
 (FR) , ,

(F).  (S) 
 –  (D) 

 ( ) :
D = FR / S;  = (F – FR) / S.    (1) 

0 – 
.

,  ( -
, , )

, ,  ( )

. ,
Z  (FRZ)  (FZ),  (1) -

.  – -
 (DZ),  – 

 (TZ).  (
)  N1  DZ Z, -

,  M1 –  DZ

Z,  ( , ).

 ( 0, 1, N1) -
.
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, -
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, , -
.

, -
 ( -

) .
, , , -

 D -
.

 [1] -
-

:  – 0,
 –  N1, , -

, – 1. 
-

, -
, -

.  (N0, N2, M2) -
, -

, , -

, ,
 M0. 

. . 1 
 Pb  Cd -

.  ( M0) 
-

. ,
,

, , - ,
. -

.

 2000- : -
 (  N) 0,37 Pb/ 2/  0,013 Cd/ 2/ ;

(M) 0,79 Pb/ 2/  0,030 Cd/ 2/ .
 100% .

 20-30% 
 ( ) – -
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 –  N0 M0 
.

 (  7 )
 ( -

)
 [6,7] 

, ,
.

-
-

 ( , , ), -
,

.
,  14-05-

00059.  

1.  « » URL: http:// 
www.msceast.org 

2. . ., . .
 ( ) -

 // . 2011. . 24.  6. 
. 493–501. 

3. . ., . .
 – 

// . 2014.  12. . 1463–1467.www.rae.ru/ 
fs/?section=content&op=show_article&article_id=10005652 

4. . .
 // . 2014. . 13.  4. 

. 5–20. 
5. . ., . ., . . -

 // 
. 2015. .

6. . ., . . -
-  // . 2015. .

7. . ., . . -
 // . 2006. . 33.  1. .

111–118.

Annual Pb and Cd fluxes from atmosphere onto the surface (with their seasonal 
variations) were assessed for different areas of European Russia in the mean for 
the 2000s. The results may be used to compare with other modeled or measured 
data, as well as for economic and ecological analysis, forecasting or risk-
assessment.
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. ., . .
( , , e-mail: 
gerasimova@mmbi.info)

Gerasimova M.V., Mityaev M.V. 
(Murmansk marine biological institute KSC RAS, Murmansk) 

Physical qualities of the matter deposited onto the bottom  

and the primary layer of the sediments

in the Murmansk coastal bays 

: , -
, , .

-
, .

 2006–2014 .  (
) ,  100 

 [1] -
, ,

.
,

 1.04  1.53 / 3, -
 1.12±0.01 / 3.

,  1.30±0.06 / 3,
-

 (1.45–1.53 / 3).
 1.20 / 3,

- - -
,  ( . 1).  

, - - , -
 ( . 1). 

-
(  1.12 / 3). , -

, .
, -

 (
). ,

-
 [2]. 



15

1.00
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1.40

,
/

3

 1. 

 ( )
. ,  88%, 

,
1.30±0.03 / 3,  ( -

)  ( )  1.91±0.02 / 3.
-

 1.69  2.13 / 3, -
 ( . 2), 

.
 c -

 (
 1.40±0.07 / 3,  1.28± 

0.06 / 3).  ( . 2). 

0.95

1.15

1.35

1.55

-

,
/

3

1.70

1.90

2.10

-

,
/

3

 2. 
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, -
.  (

 1.10 / 3),  (
94%) .

, ,  ( .
2) ( , -

), -
, , -

 (  0.4 / 3). -
.

 ( . 1) 
. ,

-

 – , , -
.

1. . . 1. .: , 1957. 612 .
2. . . . : .

, 1983. 212 .

Physical qualities of the sedimentary matter and formed sediments primary layer 
in the Murmansk coastal bays in different seasons are determined. 
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1
, . .

1
, . .

1
,

. .
2

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

, . )

-

-

(  2013–2014 .)

Denisov V.I.
1
, Latun V.I.

1
, Khovansky A.D.

1
,

Tkachenko Yu.Yu.
2

(1Southern Federal University, Rostov-on-Don; 2Territorial Center of Monitoring and 
Forecasting of Situation of Natural and Man-Made Origin, Krasnodar) 

Microelements in suspended matter and bottom sediments in 

the lower Don areas and eastern part of the gulf of Taganrog 

influenced by continuous anthropogenic dredging

(based on the data of expeditions in 2013–2014)

: , , , -
, , ,

 –  (
) -

. ,
-

. : -
 ( ),

, , -
 ( )
, . -

.
-

- .
,

- , -
 5 .

- ,
-
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. -
 2–

10 .
, -

 Ti, Mn, V, Zn, Ni, Cu  Pb 
-

.
:

1.
;

2. ,
.

,  2013  2014 
. [1].  85–90 .

-
 « » . - - .

 ( . . , . . -
, . . , . . , . . , . . ,

. . , .) [2–6]. 
. -

-
,

 2013–2014 .

-
. -

, , -
 ( , , ,
, , , h, .),  ( -

),  ( ) .
. 1 

-
-

 [7]. 
.
. 2  (

) / .
-

, .
-

,
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- -
,

.

 1. 
(105 )  (28 ) -

 [1] 

.

-

,

.

Ti % 3.1 4.0 3.6 5.6 5.2 5.4 0.45 
Mn % 0.58 0.67 0.62 1.51 1.51 1.51 0.1 
V /  83.9 94.7 89.1 172.2 175.0 173.3 90 
Zn /  83.5 85.3 84.4 122.2 75.0 103.3 83 
Ni /  22.7 23.4 23.1 38.9 36.7 38.0 58 
Cu /  33.8 31.6 32.7 52.2 50.0 51.3 47 

Pb /  12.0 12.9 12.4 16.1 15.0 15.7 16 

 2. 

( / )  [1] 

/

Mn 1506.7 621.4 2.4 
Ni 38.0 23.1 1.6 
Ti 5400.0 3581.0 1.5 

V 173.3 89.1 1.9 

Cu 51.3 32.7 1.6 
Pb 15.7 12.4 1.3 
Zn 103.3 84.4 1.2 

 Cu, Pb, Zn, Mn, Ni, Co, Cr ,V -
, .

, -
 (  2 ) -

.
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 3. -
 2013  [1] 

 Cu Pb Zn Mn Ni Co Cr V 

 ( )

65.0 15.0 137.5 1875.0 40.0 16.3 200.0 187.5 

42.0 17.0 110.0 1220.0 38.0 13.0 220.0 160.0 

, % 
54.8 –11.8 25.0 53.7 5.3 25.0 –9.1 17.2 

 ( )

45.0 17.5 87.5 1625.0 37.5 10.0 225.0 187.5 

60.0 10.0 50.0 1250.0 35.0 12.5 175.0 150.0 

, % 
–25.0 75.0 75.0 30.0 7.1 –20.0 28.6 25.0 

 4. -
 ( / )  1990–2013  [1]  

 Mn V Cr Zn Ni Cu Pb 
 ( .) 670 94.7 300 85.3 23.4 31.6 12.9 

 630 90 298 83 24 32 12.5 
 621.4 89.1 292.4 84.4 23.1 32.7 12.4 

100 90 83 83 58 47 16 

. 4 ,
. -

6–7 .
 3.5–4 . , -

 1.5–2 .
.

:

1. -

, -
.

2.
 5.3  54.8%,   –  7.1  75%. 

3. ,
 – 
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, .
4. -

.
5.

 ( ), -
.

1. . .
. // . 1962.  7. . 555–571. 

2. . . -
 2009 . // . .

/ , 2012. 
3. . ., . ., . ., . . -

 // ,
, 2004. . 14–15. 

4. . ., . ., . ., . .
 "

 –  – " // .
. . 2. / .: - , 1998. 

. 18–27. 
5. . ., . ., . . . -

- . -
. . . - -

. 2013. 
6. . . . . . / , 1983. 

240 .
7. . .  // 

: - .
.:  « », 1998. . 4. 43 .

Content, dynamics and spatial distribution of Ti, Mn, V, Zn, Ni, Cu and Pb ex-
posed to constant technogenesis in suspended matter and upper layer of bottom 
sediment in the lower Don current and eastern part of the gulf of Taganrog have 
been studied. 
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. .
1
, . .

1
, . .

2
,

. .
1

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

, . )

-

(  2013–2014 .)

Denisov V.I.
1
, Latun V.I.

1
, Tkachenko Yu.Yu.

2
,

Khovansky A.D.
1

(1Southern Federal University, Rostov-on-Don; 2Territorial Center of Monitoring and 
Forecasting of Situation of Natural and Man-Made Origin, Krasnodar) 

Quantitative features of anthropogenic streams of sedimentary 

suspended matter in the eastern part of the gulf of Taganrog 

(based on the data of expeditions in 2013–2014)

: , , -
, - , , -

, .

 – -
( ) . -

, -

. , -
-

.
, -

-
: -

,
, -

, .
, -

,
, -

. -

,
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 1. -
, / 2/  [1] 

 2. , /  [1] 
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 3.  ( )
, /  [1] 

, -
, , -

.
 (4 ) -

 300–500  2–2.6  (7 ) -
, -

.
-

 –  2013 .
 ( . 1 – . 3). 

, -
- - , -

 (3.7–4.3% ). 
 86–93%, -  7 

 14%. 
: , ,

, , , , , -
, , .

-
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: , , , , , , .
-

. -

1–2% . ,
, , , , , -

 [1]. 
:

1. -
-

. -
 1600–2000 

 3–4 ,
 145 / .

2. -
 5–8  ( )

 600–1000 . -
 ( )

-
 1500–2000 .  15.10.2013 

 30–50 
/ 2/ .  10 / -

 200–300 / 2/ . -
-

 ( , ).
3.

40–60 / , , , -
 (2.3–3 / ). -

-
, -

, .
,

2–4 ,
 ( ).

4. -
-

. ,  3-  2013 ., 
 « »,

 30  50 .
 4–6 / , . . -

.
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5.

 ( ), -
. -

, -

.

1. . ., . ., . ., . ., . . -
- -

. .
. . - - . 2013. 

Field studies and measurement of the suspended matter content and the streams 
of suspended matter in the area of dredging in the Azov-Don marine channel al-
lowed to estimate the speed of anthropogenic siltage equivalent to 4-6 cm a year, 
which is less by one order of magnitude in total value and by two orders in tem-
porary criteria then after a natural, storm caused siltage. 
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. .
1, 2

(1 , . ,
e-mail: zhdorokhova@gmail.ru; 2

. . . , . )

-

-

Dorokhova E.V.
1, 2

(1Immanuel Kant Baltic Federal University, Kaliningrad; 2Atlantic Branch of Shirshov In-
stitute of Oceanology RAS, Kaliningrad) 

Grain-size indexes of sediment dynamics and sediment trans-

port pathways on the South-Eastern Baltic Sea underwater 

shore slope

: , , -
,

 ( ) -

 [1, 2]. -
-
-

, ,
.

-
.

,
, -

, -

. -
 [1], 

.
:

-
-

 ( ).  
 (  35 

) -
, -
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. .
, -

,
 ( , )

.
. -

 971 . -
 2008-

2015  ( . 1). 
:

, ,

 ½  [3]. -
-

 [4]  GRADISTAT [5]. 

-
.

-
 ( , , )

 ( , -
, , )

 [6].  95% 
,

4 . , -

( ).
.

-
 [7]. 

, ,  ( -
) . ,

-
: ,

 ( -
 “B”) , ,

 (  “C”) [7]. 
 « » [8, 9], 

, -
. -

 ArcGIS.  
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.

-
. ,

, , -
, -

.

 1. : R1- 
, R2 - , R3 – ,

R/D, O1-3 –  ( ), D4- D1 – 
.

-  ( )
-  ( . 1). 

 5 .
,

- . ,  20-30 ,
. -

,
-  [10]. 

, .
, . - -
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 ( . 2), -
.

 2. -
,  « ». -

,
.  – .

 30 ,
-
-

.   
-

 (  1, 2 ).
-

.
 – .

-

 (30 ).
, -

, -
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,
.

 ( 14-37-

00047). 

1. . . . .: -
, 1962. 710 .

2. . . - -
. . , 1989. 268 .

3. Krumbein W.C. Size frequency distributions of sediments // Journal of Sedimentary 
Petrology. 1934. V.4. P. 65–77. 

4. Folk R.L., Ward W.C. Brazos River bar: a study in the significance of grain size pa-
rameters //Journal of Sedimentary Petrology. 1957. V. 27. P. 3–26. 

5. Blott S., Pye K. Gradistat: a grain size distribution and statistics package for the 
analysis of unconsolidated sediments // Landforms. 2001. V. 26. P. 1237–1248. 

6. Baraniecki J., Racinowski R. The application of graining parameters of the rubble 
from the lower part of the back-swash of the shore stream zone to the determination of 
evolution tendencies of the Wolin island coast // Lithodynamics of Seashore (Ed Z. 
Meyer), 1996. P. 27–38. 

7. McLaren P., Bowles D. The effects of sediment transport on grain-size distributions 
// Journal of Sedimentary Petrology. 1985. V. 55.  4. P. 0457–0470. 

8. Gao S. Collins M. Net sediment transport patterns inferred from grain-size trends, 
based upon definition of “transport vectors” // Sed. Geol. 1992. V. 80. P. 47–60. 

9. Kairyte M., Stevens R. Composite methodology for interpreting sediment transport 
pathways from spatial trends in grain size: A case study of the Lithuanian coast // 
Sedimentology. 2015. V. 62. P. 681–696. 

10. . .  // 
. : .

2012. T. II. . . 276–291. 

Interpretation of sediment dynamic and sediment transport pathways on the base 
of grain-size analysis data was made for the South-Eastern Baltic Sea (Russian 
part) underwater shore slope. The developed maps allow to recognize zones of 
sediment erosion, transition and accumulation. The erosion zones serves as 
sediment source on the underwater slope.  
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. ., . .
( , . , e-mail: 
druzhininserg@yandex.ru)

-7

Druzhinin S.V., Kiselev G.P. 
(Institute of Environmental Problems of the North of the Ural Brunch of RAS, Ark-
hangelsk)

Research beryllium-7 in natural environments  

of the Arkhangelsk Region 

: -7, , , ,

-7 (7Be) – -
 53.3 . , ,

7Be  50-  [1]. 
7Be ,

. ,
7Be ,

 (70%  30% ). -
7N

14(p,X) 4Be7, 8O
16(p,X)

4Be7, 7N
14(n,X) 4Be7

8O
16(n,X) 4Be7 [2, 3]. 

 [4] -
-7 .

7Be . -
6C

12( ,X) 4Be7, 7N
14( ,X)4Be7,

8
16( ,X)4Be7. 7Be 7Be

, -
 [4].  

7Be , -
, -

,
.

, 7Be -
. 7Be

1.8·1017 ,  810 / 2· ,
 12.5 / 3. -

7Be  « » ( )  « » (
)  [3, 5–8] ,
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,
.

-7 , -
,  [9–16]. 

 – , -
. -

 – , -
,

 [17]. -
-7 -

, .
7Be -

,
, . 7Be ,

-

. -
7Be, , -

.
 ( -

)  ( ) . ,
7Be . -

7Be  0.07 
2.51 / 3,  –  0.03  12.9 / . -

7Be -
,

, -
. 7Be

, , -
. -

7Be , , ,
 – ,

7Be , -
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The article shows the gross inflow beryllium-7 with aerosols and precipitation on 
the surface, its accumulation in plants and in the tissues of reindeer (Rangifersp.)
in the Arkhangelsk region. 
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Geological studies of the Northern Atlantic in the 49
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4. Sarafanov A., Falina A., Mercier H. et al. Mean full-depth summer circulation and 
transports at the northern periphery of the Atlantic Ocean in the 2000s // J. Geoph. 
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New data about sedimentation system of the Northern Atlantic collected in June 
2015 during expedition of the RV “Akademik Ioffe” are presented. 
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Analysis of longshore sediment transport for the coastal zone of 

the Curonian Spit based on grain-size parameters of coastal 
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3. Masselink G. Longshore variation of grain size distribution along the coast of the 

Rhone Delta, southern France: a test of the “McLaren Model” // Journal of Coastal 
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“McLaren model” // Environmental Geology.1998. V. 34 (2/3). P. 128–134. 
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Changes in grain-size parameters (mean, sorting, skewness) can be used for de-
termination of a direction of sediment alongshore transport (“McLaren Model”). 
Application of this method to analysis of granular composition of sediments at 
coastline of the Curonian Spit in 2011 and 2014 allows to describe current litho-
dynamic situation. The “McLaren Model” can reveal the alongshore flux pattern 
formed by the last significant storm event, and be useful for understanding of 
current lithodynamic processes. 
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Heavy metals in the snow in Murmansk area of Russia 
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Heavy metals (Cu, Ni, Fe, Zn) concentrations in snow from the data of Northern 
Agency for Hydrometeorology and Environmental Monitoring are analyzed 
through the territory of Murmansk area in the period of 1998-2010. The mean 
values are in reasonable correspondence with other measurements and assess-
ments. Temporal and spatial variations are discussed. 
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Fluxes of the lithogenic aerosols to the sea surface  

in the North Atlantic 
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Fluxes of lithogenic part of the aerosols to the ocean surface in the North Atlan-
tic from Europe to North America between 40° and 60° N are considered. Fluxes 
of the lithogenic aerosols were compared with fluxes of the lithogenic compo-
nent of the sinking matter in the water column, on sediment traps data, and also 
with the accumulation rates of the terrigenous part of the bottom sediments. 
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The mineral composition of planktonogenic sapropel of Lake 

Kotokel (southern Siberia, Russia) 
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chimica Acta, 1995. V. 59.  7. P. 1217–1232. 

The mineral composition of the first 4 meters of sapropel of Lake Kotokelwas 
studied. The main rock-forming minerals of the sapropel are mica, quartz, pla-
gioclase, chlorite, pyrite, amphibole, gypsum, feldspar and illite. 
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Suspended matter and vertical particle fluxes
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The investigations of synchronous determination of gross suspended organic and 
mineral particulate matter standing crop so as vertical sedimentary matter flow 
were fulfilled in the different areas of the Jarnischnaja bay (Murmansk coast). It 
was revealed in the course of these investigations that in the bay the seston or-
ganic component don’t take part in sedimentation and practically completely is 
utilized during precipitation, but the main part of mineral matter is carrying out 
of the bay. The gross standing crop of suspended matter and it’s components in 
the water column is estimated so as sedimentary substance total flow onto the 
bottom in the Jarnischnaja bay (Murmansk coast). 



65

. .
1
, . .

2
, . .

1

(1 , , e-mail: 
mityaev@mmbi.info; 2 )

 ( )

Mityaev M.V.
1
, Berger V.Ja.

2
,Gerasimova M.V.

1

(1Murmansk marine biological institute KNC RAS, Murmansk; 2Zoological institute 
RAS, St. Petersburg) 

Suspension and vertical particle fluxesin Chupabay (Karelian-

coast)

: , , -
, « » .

,
 ( ) ,

. , -
, -

 ( -
 ( )) .

/

 ( ). -
 (5 : 3 , 3  2 -

). ,  2013–14 . (
 2–7 ).

-
 [1]. -

,  40% .
-

. -
 6 .  3–5 -

 ( ,  1–3  (5, 10, 20 ).
 0.1  [1]. 

-
 0.1 ,  1.5–3 . ,

-  (Labfilter, C ) -
 1  (gradeB). ,  65° -

,  [2, 3]. -
 ( / )  [4]. 

, , ,
.



66

 2  43 ,  7 
,  136 .

.

, ,  (
 3–5%  1–2 ). 

,  [5–8]. 
 2 / ,

 1 /  ( -
 0.3–0.5 / ). 

:
, .

 (« ») : -
, . -

, – , -
 1 2  – .

 2012 .  68.9 · -2.
 30.2±2.9 · -2

(  – 15.9±2.6,  ( ) – 14.3±2.2) 
 36.1±3.8 · -2 (  – 17.0±2.3,  – 19.1±3.2) -
.  – 

18.5±1.1 · -2 (  – 10.4±1.0,  – 8.1±0.7). 
52±2.5% (31–70%),  48±2.5% (30–69%). 

150

350

550

,

150

350

550

,

150

350

550

,

 1. - , .

:  17.9±2.0 · -2 (  – 10±0.9,  – 7.9±1.5), 
 21.3±2.8 · -2 (  – 10.4±0.9 · -2,  – 10.9±2.6 · -2)  30-

36 · -2 ( ).  54.6±3.9%,  – 45.4±3.9%. 
 11.1±1.3  19.1±2.6 · -2 (

 6.1±0.8  11.2±1.5 · -2,  5.1±1.2  7.9±1.5 · -2).
 57.9±3.8%,  – 42.3±3.9%. 

, -
 (  9–10%). 

 (



67

) . -
 2013–2014 .  405  510  (  450±21 

 – 252±20 ,  – 210±18 , . 1) 
-

. -
:  – 3.14±0.29 · -2· -1 (  0.27±0.06, 

2.87±0.26 · -2· -1);  – 3.33±0.26 · -2· -1 (  0.30±0.04, 
 3.03±0.25 · -2· -1);  – 0.99±0.10 · -2· -1 (  0.13±0.03, 
 0.86±0.10 · -2· -1).  10.5±1.5 %,  – 89.5±1.5%. -

 0.78±0.13 · -2· -1 (
0.10±0.02,  0.68±0.12 · -2· -1),  – 0.39±0.09 · -2· -1 (
0.04±0.01,  0.35±0.09 · -2· -1).  11.9±1.8%, 
- 88.1±1.8%.  0.24-0.53±0.11 · -2· -1 (
0.04-0.1±0.02 · -2· -1,  0.20-0.44±0.09 · -2· -1). 
16.2±1.2%,  – 83.9±1.2%. 

,
 (  5–10 ). 

0

9

18

27

,

0

9

18

27

,

0

9

18

27
,

 2. - , .

. –  2013–2014 .
 21  27 (  25.5±1.1 -

 – 2.7±0.4,  – 22.5±0.8, . 2). 
 « » , , -

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

 25% .  7±1% 
(1-23.7%), 1.4±0.3%  (0.2-4.5%)  11±1%  (1.3–43.6%). -

 17.1±1.7%  (  – 2.6±0.6%,  – 
35.5±2.2%),  – 3.3±0.3%  (  – 0.8±0.1%,  – 6.4±1%), 

 – 9.7±1.3%  (  – 1.8±0.2%,  – 17.6±2.9%). -
 – 4.3±0.5%  (  – 1±0.2%,  – 9±0.8%),  – 2.1±0.6% 



68

(  – 0.4±0.1%,  – 4.5±1.5%).  – 2.2–2.9±0.5%  (  – 0.6-
0.8±0.2%,  – 5.2–6.5±1.5%). , ,

, , . ,
 – ,  –  ¼ -

.  15%  ( . 4). 

0

4

8

12
, 

%

0

4

8

12

, 
%

0

4

8

12

, 
%

 3. , .

0

9

18

27

36, 
%

0

9

18

27

36

, 
%

 4. , .

,  75% ,
?  « » -

-

.
 (12 ),

 7±1.5% ,
 4–5 -

. ,
.

 –  (
) , -

 22.5 , ,
 7.5–9 .



69

 15 ,
 30 · -2· -1 (  20% )

 65 · -1 ( -
 0.12 / ) [9].  0.6–2 

· -2· -1 [1],  10–12  (  45% -
).

1. . ., . . .
. : .

, 2010. 102 .
2. . .  // -

. . 1979. . 43–57. 
3. . . -

 // . . 1968. 
. 26–38. 

4. . .  // .
1950. . 7 (9). . 1–290. 

5. . . . . -
 //  " -

95"
. , 1996. . 27–29. 

6. . ., . .
-  // . 1986. 

. 26.  4. . 639–645. 
7. . ., . ., . . -

,  // 
. 2005.  5. . 465–471. 

8. . ., . ., . . .
 ( -

) // -
. : . , 2004. 

. 2. . 172–176. 
9. . . - . .: . . . ., .: 2012. 

452 .

The investigations of synchronous determination of gross suspended organic and 
mineral particulate matter standing crop so as vertical sedimentary matter flow 
were fulfilled in the different areas of the ChupaBay (Karelian coast). It was re-
vealed in the course of these investigations that in the bay the seston organic 
component don’t take part in sedimentation and practically completely is utilized 
during precipitation, but the main part of mineral matter is carrying out of the 
bay. The gross standing crop of suspended matter and it’s components in the wa-
ter column is estimated so as sedimentary substance total flow onto the bottom in 
the Chupa Bay. 
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Results of new research from the vessel on the transatlantic section: new data on 
concentrations of sedimentary material in the surface layer of the atmosphere and 
surface waters from the Atlantic sector of the Southern Ocean to the northern re-
gions of the Atlantic are presented. Large concentrations of aerosols were done 
to the area of influence of flows from Patagonia in the southern part of the sec-
tion (up to 5.832 µg/m3) and the maximum – to the area of influence flows from 
African deserts (19.890 µg/m3). The surface waters concentrations of particulate 
matter and of the organic compounds changes synchronously only in areas where 
the source of these compounds is closed. The dependence in their distribution 
when the various sources occur is absent. The most dynamically changes of the 
organic compounds’ and suspended matter’s concentrations were found in the 
marginal filter of the Rio Colorado River and near the coasts of Europe, in the 
North and Baltic seas. 



75

. .
1
, . .

1
, . .

1
, . .

2

(1 . . . , . , e-
mail:larisapautova@ocean.ru,2 , -

)

 ( )

Pautova L. .
1
, Demidov A.B.

1
, Gagarin V.I.

1
, Silkin V. .

2

(1P.P. Shirshov Institute of Oceanology, Russian Academy of Sciences, Moscow, 
2Southern Department of P.P. Shirshov Institute of Oceanology, Russian Academy of Sci-
ences, Gelendjik) 

The vertical structure of the summer phytoplankton  

of Irminger Sea (North Atlantic) 

: , , , ,
,

. -
, -

 (
) ,

,  [1, 2]. 
 500-

.
,  2013–2014 . (41  44 

« ») ,
(  59º30' . . ) -

 – « » -
 (  0–30  0–45 , 2013  2014 . ) -

 (  80–
350  50–480 , 2013  2014 . ). 

 480 
, .

 52  7 -
 – , , ,

, , ,
.  « » -

-
 (  1.7 106



76

/ ),  Navicula (  1.0 104 / ,
2013 ., ), -

Gyrodinium lachryma Gymnodinium sp. (1.5 104 / ,
,  2014 .).  (Emiliania huxleyi,  1.0 105 / )

 11  30 
. -
. ,

30–45-  (
),  100–200 

/ 3.
,  30- -

 (Navicula spp., ,
) , -

. , -

,
( ). 

, -
 50–80 ,  350–480 

(2013  2014 . ). -
 Talassiosira (T. Hyalina T. 

gravida).  1.1 103 / , -
 10.4 / 3 (  40% -

, 2013 .). -
 2014 .  20 , -

-
 (1.0 104 / , 80 / 3, T. gravida). -

, - , -
- . -

 (0.08)  « »
.

 250  2013 .  (  1.0 103 / )
-  –  Prorocentrum. 

Gonyaulax (P. micans, P. cordatum, G. polygramma) Oxytoxum spp., -
, - ,  ( ) .

 (  1.4 104 / )
Emiliania huxleyi.  2014 . -

Protoperidinium granii. ,
-
-

: 1 –  « » ; 2 – -



77

-  3 – .
-

, , -
 ( ) [3]. 

-

,
. ,
.

, -
-

.

1. . ., . ., . . .
 35- -

« » // . 2012. . 52. 1. . 150–155. 
2. . ., . ., . . .

 // 
. 2015. . 462. 4. . 479–483. 

3. . . -
 //  / 

. . . . . . . XXVII. , 1970. .
27–33.

General regularities of the vertical distribution of phytoplankton in the summer 
on slope and deep areas were determined. It was shown that species and spatial 
structure of the summer plankton over the deep water of the Irminger Sea (west-
ern North Atlantic) is explained not only by the interaction of three water masses 
but also the processes similar to those in the Caspian Sea kaskading. They cause 
the displacement of the lower boundary of phytoplankton habitat to 500-meter 
depth.



78

. .
(  « -

», . ,e-mail: kapborok@mail.ru)

-

Podgornyj K.A. 
(Atlantic Research Institute of Marine Fisheries and Oceanography (AtlantNIRO), Kalin-
ingrad)

The empirical formulas for calculating the sedimentation rateof 

suspended particles with taking into account the influence

of flocculation and turbulent exchange

: , , , -

,
, -

. -
: - . -

 125 , -
-

 3–4 .
, -

.
. -

.  – 
- ,  [1, 

2]. -
,

,
.

 – 
.

G  [5, 6]: ,G ww
2
0λν=νε= ( )S,Twww ν=ν  – -

wT

wS ; 2
0λ  – ; ε  – 



79

.

G : ( ),zkuG ww* ν= 3

*u  – , , -

; wk  – á ; z  – .

 [3] ,

G :

( ) ( ) ,,Nn,
bG

aG
WW

n,sns 1
1

1
20 =

+
+=    (1) 

( )
nsW  – n

 ( ) ; ( )
n,sW 0

0=G ; a , b  – .
( )

n,sW 0 :

( ) ( )( )
( ) ,N,n,
C

gD
W

n
s
D

nwns

n,s 1
3

14
0 =

−ρρ
=    (2)  

g  – ; ( )
nsρ  – 

n - ; wρ  – ; ( )
n

s
DC  – -

n ,

( ) ( )( )( ),Nn,DWRe wnnsnp 1=ν⋅= ; nD  – -

n - .
,

( ) ,Nn,C
n

s
D 1=

 [4, 5]: 

( ) ( ) ( )( )68701501
24 .

np

np
n

s
D Re.

Re
C += ; ( ) ( ) ( )+=

np

np
n

s
D Re

Re
C

16

3
1

24
.

( ) 800<
npRe ,  – -

( ) 02.Re
np ≤ .

-
 ( . . )  ( ). 

-
 [1, 2,6]. ,

 (
) D fρ∆ , -

.



80

, 50DD = . fρ∆ -

 50  300 / 3 [1]. 
-

. -
, -

.
-

eD . eD 50D  – -

 ( ) , -
. -

eD

, -

.
 [6] , fρ∆ -

pD -

, fn :

( )
fn

p

wswff
D

D
~

−

ρ−ρρ−ρ=ρ∆
3

,   (3) 

fρ  – ; sρ  – ,

.

fn  1.4  2.2 [3]. -

3=fn .

( )
fsW

gF -

dF : ,gDF ffg ρ∆πα= 3

6
( ) ( ) ,WDCF

fswf
s
Dfd

2

42

1 πρβ= fα , fβ  – 

 (

); ( )
f

s
DC  – .

( )
fsW  [1]: 

( ) ( )
( )

.
Re.

D
D

g
W

.
f

n
n

p
w

ws

f

f

fs

f

f

6870

1
3

150118 +µ
ρ−ρ

β
α

=
−

−
   (4) 

1=β=α ff 3=fn .



81

, ( ) fRe , -

 (4) 
. -  100 , 2=fn  [1]. 

,  (4), ( ) D~W
fs .

 (4) , -
D . -

, : , -

-
.

 [1] , , -
,

:

( ) 2232 DDDGkGDck
dt

dD
pBfA −−= ,   (5) 

fc  – ; Ak Bk  – 
.  (5) , D

. -
D  – .

, -

.  (5) -
, t∆  (

– ) fc

.
-

, 0=dtdD -

eD :

Gk

ck
DD

B

fA

pe += .     (6) 

 (4)  (6) ,
2=fn ,

:

( ) ( )
( ) 6870150118 .

f

B

fA

p

p
w

ws

f

f

ef,s
Re.

Gk

ck
D

D
g

W
+

+

µ
ρ−ρ

β
α

= .    (7) 

 (7) -



82

.
, -

, -
-

 (1), (2). ,
, -

/ -
. , -

, -
. -

 (7), 
 –  (1), (2). 

1. Winterwerp J.C. A simple model for turbulence induced flocculation of cohesive 
sediment // J. Hydraul. Res. 1998. V. 36. P. 309–326. 

2. Winterwerp J.C. On the flocculation and settling velocity of estuarine mud // Cont. 
Shelf Res. 2002. V. 22. P. 1339–1360. 

3. Van Leussen W. Estuarine macroflocs and their role in fine-grained sediment trans-
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For calculations of the sedimentation rate of suspended particles and assessing 
their role in biogidrochemiacal processes that occur in aquatic ecosystems in 
some cases it is important to take into account the effect of flocculation and in-
tensity of turbulent exchange. The empiricalformulaswere obtained.Theycanbe 
used to developmathematical models ofthe spatial distribution ofsuspended mat-
ter.
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The study of organic aerosol composition in the Novosibirsk region in the period 
of forest fires in Tomsk region and Krasnoyarsk territory in July 2012 is pre-
sented. It is known that the smoke aerosol from remote forest fires is character-
ized by high acidity (pH=3.5-5.7), which is probably connected with presence of 
organic acids in the atmospheric aerosol. To understand the chemical transforma-
tion of substances in smoke plumes, comparison of the molecular composition of 
gas-aerosol emissions in laboratory experiments from smoldering combustion of 
wood, typical of the boreal forests of Siberia, and molecular composition of the 
aerosol substance in the period smoke in the Novosibirsk region. Based on the 
comparison of chemical compositions identify markers that can be used to assess 
the contribution of smoldering burning forest biomass on the formation of sec-
ondary organic aerosols and thereby on the chemical composition of atmospheric 
aerosols. 
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The article contains the description of the geological structure and relief of 
Penzhina river estuary, as well as the adjacent part of Penzhina Bay, examined 
during the field work in August of 2014. The main pre-Quaternary rock com-
plexes of Mesozoic-Cenozoic are analyzed. Main attention is given to the struc-
ture of the coasts; the main geomorphological levels were distinguished. For the 
first time the composition of sediments and the relief of the tidal dewaterings, the 
distribution and types of modern geomorphic processes were studied in detail. 
The reason of high water turbidity which is characteristic for the Penzhina mouth 
area during tidal fluctuations were clarified – it is the erosion of dense clay pre-
sumably of lake origin lying at the base of the low terraces. The signs of intense 
coastal erosion during high tides and surges were identified. 
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 1. 
, , , %- *

 Na+ K+ Mg2+ Ca2+
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** 3.2 2.2 16.4 78.2 

*** 3.6 4.0 17.6 74.8 
 43.8 15.2 26.5 14.5 
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 %- . ** .
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, /
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-
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)

Na+ 300 –37 263 –12.3 
K+ 58 –13 45 –22.4 

Mg2+ 152 –4 148 –2.6 
Ca2+ 613 46 567 7.5 

 (  14–05–00624).
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The results of generalization of natural observations and experimental studies 
data on major cations content in the exchangeable fraction of river runoff solid 
matter and on its transformation in seawater are presented. It is shown that the 
inflow of terrigenous material of river runoff into oceans and seas causes trans-
formation of the exchangeable fraction composition consisting in the replace-
ment of ∼80% of exchangeable calcium mostly on sodium, but also potassium 
and magnesium of seawater. Quantitative estimation of the role of exchangeable 
cations in supergene migration of the substance and geochemical balance of the 
ocean is made. 
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nal solitons: observations in the Sea of Japan 
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Challenges and implications for ancient deep-marine baroclinic sands // AAPG bulle-
tin. 2013. V. 97.  5. P. 799–843.

13. Serebryany A. Monitoring of processes on a sea shelf using ADCP // Hydroacoustics 
of shallow sea / Eds. Eu. Kozachka, G.Grelovska. Poland. 2013. P. 105–117. 

14. Boczar-Karakiewicz B., Bona J.L., Pelchat B. Interaction of internal waves with the 
seabed on continental shelves // Continental Shelf Research. 1991. V. 11. . 8. P. 
1181–1197.

Wave-like patterns of the bottom relief observed by ADCP at the underwater 
bank in the Sea of Japan are discussed. The bottom relief is similar to a train of 
internal solitons that are ordered in their amplitudes, with a height of 6 m of the 
leading wave. Such a phenomenon can be attributed with the interection of in-
tense internal waves with the bottom.   
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The synthesis of long-term complex investigation data of the Baltic Sea coastal 
zone, which is adjoin to the Kaliningrad region, allows to specify the borders and 
identify the function features of the coastal North-Sambian morpho-lithodynamic 
system. The main zones of this system are determined. It is showed that the main 
source of incoherent material for the sediment drift is Sambian peninsula North 
underwater slope.  
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Theoretical bases of the hydrodynamic description of the hydrobiont motion-
bases are considered, in particular fish. Brought forth earlier suggestion about 
need and sufficiency entering the main geometric motion parameter is as a cross-
section of the object, and second suggestion about motion of fish is on surfaces 
sined cord, which collection presents rolling fractal space-time structure.  
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In a part 2 of the article we shall try to show, prove that fish will move on sine 
surface cord offered in Part 1 of the articles. Only we shall do this from model-
ing of the motion of fish by Aleev. 
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The new data on the content of organic matter in aeolian material and precipita-
tion falling on the coast and the waters of the eastern part of the Sea of Azov are 
presented. The intensity of aeolian dust deposition and the fluxes of organic car-
bon were estimated. The role of the atmosphere in the supply of organic matter 
in the Sea of Azov is comparable to the Don and Kuban runoff. 
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Substantial composition of insoluble particles in snow was studied within vicin-
ity of thermal power plant and brickworks in Tomsk city located in basin of river 
Tom. Quartz, feldspars and montmorillonite were identified as major minerals in 
the collected samples in vicinity of brickworks. We revealed three types of 
spherules, coal particles, soot, slag, intermetallic and native modes of element 
occurrence in the samples from the vicinity of thermal power plant. 
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This paper presents some results of model analysis of the spatial distribution of 
bed deformations in different directions of the wind in a storm based on river 
flow and tidal phenomena. The work was performed in order to develop methods 
to reduce the negative impact on the ecosystem in the Gulf in the event of eco-
nomic development. 
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The author, having the great volume of grain-size analyses for fine drift matter in 
sea sediments and using their spatial and temporal variability, determined possi-
bilities for the new data retrieval about the supply, distribution and accumulation 
of this matter on the sea bottom. The special assemblage of statistical treatment 
was used for the research. 
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Due to discovery of numerous cryptotephra horizons in distal sediments tephro-
chronology has become a powerful tool for dating and correlating Quaternary 
sedimentary sequences in many parts of the world. However, cryptotephra stud-
ies have never been attempted in the European part of Russian Arctic. Here we 
report the first findings of volcanic glass in the Holocene peat from the White 
Sea coast. These suggest that cryptotephra may be found in the marine sediments 
as well. 
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A new approach to the assessment of biota in different habitats in General, the 
characteristic structure of the pigment complexis presented. Index ABC,where 
A=a/(a+b+ ), B=b/(a+b+ ) and C=c/(a+b+ ) when the numerical value in per-
centage and their relationship to types ABC, ACB, , CA, CAB, CBAis of-
fered. 
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The aim of our research is to study the bottom sediments of lakes located in 
separate tectonic blocks on both sides of the ridge Villaselga and comparison of 
the data with each other and with the tectonic blocks at the top of the Kandalak-
sha Bay, where similar work has been done previously. 
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Forms of heavy metals occurrence and lithogeochemical fea-

tures of their distribution in the bottom sediments

of the Dvina Bay 
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The distribution of three main forms of occurrence of Co, Cr, Cu, Ni, Zn, Pb and 
V in the bottom sediments of the eastern part of the Dvina Bay is dis-
cussed.Water-soluble forms of these elements are very rare (from 0 to 3% of to-
tal volume). The degree of chemical elementsextractionby weak acidvaries sig-
nificantly within the studygroup. Poorly soluble form of heavy metals is the most 
typical. Structure of elements concentration in different grain-size classes allows 
to establish two types of element distribution – bimodal and unimodal. 
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Are represented the results of studying behavior main ions, biogenic elements, 
pH,Eh in the interstitial and near-bottom waters of the White Sea (84 of samples 
at 32 the stations). Holocene of transgressions appeared in an increase in M,
C1, Na, Mg and other ions. Factor and correlation data analysis is executed. 
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The mineral composition of the fine fraction (<0.001 mm) of 67 samples taken 
from the surface layer of sediments of the White Sea, was studied by X-ray dif-
fraction. Interpretation of the results allowed to characterize the modern deposi-
tional processes taking place in the area, to identify the provenance and pathways 
clastic material into the basin of the White Sea. 
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The purpose of studies of the hydrological, hydrochemical, hydrobiological, and 
microbiological conditions of the meromictic reservoirs of the Kanda Bay of the 
White Sea is the estimation of a change in the natural conditions with the anthro-
pogenic separation of marine gulf for the building of tidal power plants, distilla-
tion of marine barrier basin, development of mariculture. 
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Study and the simulation of the parameters of the hydrological 
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In the Mezen bay and estuaries Mezen and Kuloy can be high concentrations of 
mud suspension there, involving the formation at times mobile suspensions and 
settled mud. Within estuaries the river water is mixed with the sea water by the 
action of tidal motions, by waves on the sea surface and by the river discharge 
forcing its way to the sea. The sediment transport rate is the total weight of grain 
passing through a section per unit time, and is the product of the weight of mov-
ing grains present in the water over a unit area times the velocity at which they 
move. Nearly all shallow tidal estuaries, where currents exceed about 1.0 m s-1

and where sand is present, have sand waves. Sand waves have a variety of cross-
sectional and plan forms. 
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Belomorskaya depression was likely to form at the turn of the late Miocene-
Pliocene within the divergence regime, when after the regressive development of 
the continental margin the shelf submergence began. The divergent regime was 
replaced by the transform regime, apparently, at the boundary between the Pleis-
tocene and Holocene. Seismic activity in western Kandalaksha Bay in the Holo-
cene is associated with the formation of the Kolvitsa graben and immersion of 
the Kandalaksha graben. 
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The morphostructure analysis and 14C dating of the samples from various White 
Sea terrace levels allows to propose the different tectonic movements in the Var-
suga river mouth area, and reconstruct the history of this part of the shore during 
the Holocene. 
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 ( ) ,

. 2013.  1. . 20–31. 

The results of the studies of the sulfur cycle components in meromictic Lake 
Svetloe (catchment area of the White Sea) are represented. Seasonal changes in 
the vertical distribution of hydrogen sulfide, dissolved sulfate ion and sulfate-
reducing bacteria in the water column of lake are shown. 
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During 20 and at the beginning of the 21 centuries the considerable data concern-
ing the relative sea level change on the NE Fennoscandia shield has been re-
ceived. Factors causing this process are established and they are regularly stud-
ied. The progress, problems and investigations trend of theglacioisostasy, verti-
cal tectonic movement and eustasy on relative sea level change will be discussed 
on XXI International Conference on Marine geology. 
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266–268.

2. . ., . ., . . .
 2014 . // -

. 2015. . 55.  2. . 348-350.
3. . ., . ., . . . -

, -
 (22  – 3  2014 .) // . 2015. ( )

InvestigationsanalysisofestuarineareasofsmallriversoftheWhiteSeaandthe North-
ern Dvinawas performed. The localization of research to produce new resultswas 
concluded. Plan of scientific work for the coming yearswas scheduled. 
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The article reviews results of research on choice of interpolation model for the 
White Sea. Concluded about the divergence of the results obtained by different 
methods: the most relevant of reality method is RBF-ML. 
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2012. 452 .
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 // . . 2. .: -

, 2012. C. 225–308. 

The Observatory – The Severnaya Dvina River’s Marginal Filter was formed in 
Arkhangelsk on a base of the North-Western Department of the IO RAS to study 
the MF work in all year around. In May 2015 the first expedition works were 
carried out in the frames of this project. The first results are presented here. 
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The typical dynamic pictures of biogenic substance concentrations and biomass 
of organisms were calculated by the CNPSi-model for nine water areas of the 
White Sea that may be considered as ecological portrait of this marine ecosys-
tem. It includes interrelations and influences of major environment factors on the 
biomass development, supply and turnover of biogenic substances in marine en-
vironment. 
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In this presentation it is demonstrated that the effect of hydraulic structures on 
the formation of the mixing zone of Severnaya Dvina river and sea water in area 
of the shipping channel of the port of Arkhangelsk is strong. It is necessary more 
detail study of suspended particulate matter transport in shipping channel and 
other branches of Severnaya Dvina for correct estimation of suspended particu-
late matter supply to the White Sea. 
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This study describes the distribution of reduced sulfur compounds in water and 
in bottom sediments in Lake Kislo-sladkoe (Kandalaksha Bay of the White Sea). 
Shown here are the favorable conditions for the sulfate reduction development 
with the formation of hydrogen sulfide contamination in water column and the 
accumulation of reduced form of sulfur in the benthal deposits. 
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 Mo/Mn 

.  4723 EFMo  2.0,  4933 -
 7.7 (EFMo  = 1.6). 
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 EF< 1. -

 EF -
.  EFMo  EFCr,  EFMo  EFU  EFU

EFV – .  EFMo

 EFNi, EFMo  EFV, EFNi  EFV,  EFTh  EFV -
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 Fe .
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Annelida, Mollusca, Arthropoda)
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, -
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 1. ,  (N, / 2),  ( , / 2) -
 (n) .

Polychaeta Mollusca Chironomidae 

N B n N B n N B n 
1 12 9.76 2 12 5.06 1 – – – 
3 16 0.7236 2 8 6.52 1 – – – 
4 8 0.1752 1 44 0.4364 1 – – – 
5 – – – 4 0.07 1 – – – 

10 – – – – – – 192 0.48 1 

 – 6 -9
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Chironomidae.  192 ./ 2,
– 0.48 / 2.
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1  3  4  5  10

Annelida, Polychaeta

1. Polychaeta sp. + + +   
2. Ophelia limacine

(Rathke, 1843) 
 +    

3. Arenicola marina

(Linnaeus, 1758) 
+     

Mollusca, Bivalvia

4. Macoma 
balthica(Linnaeus, 1758) 

+ + + +

Arthropoda, Insecta

5. Chironomidae sp.     +

, -
, -

 – 
.

Macoma balthica.

6 -9
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, . , -
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4. . . . .: ,
2001. 288 .

Investigations of the spatial distribution of benthos of the drained areas in the es-
tuary of Kyanda river (White Sea basin area) is presented. A sharp decline in the 
number of biomass and biodiversity of benthic animals in the area of localization 
of the front section between river and sea waters is revealed. This effect is ex-
plained by the high tidal and seasonal variability of salinity in the area. 



235

. .
( - . . . ,
. , e-mail: szoiran@gmail.ru)

-

.

Miskevich I.V. 
(North-West Department of Shirshov Institute of Oceanology RAS, Arkhangelsk) 

Estimation of cyclical short-term variability of hydrological 

and hydrochemical indicators mezotidal estuary Kyanda

in the White Sea during the summer low water 

: , , , , , , -
, 3- ,

,

. -
, -

,
. ,

,
 1.6. 

, -
,

.
 2015 . -

-  3-
 2 6

. -
,  13 

. .
, ,

 3.3 ,  – 2.3 . -
1.9 ,  – 2.7 , . . -

. . [1] 
.

, , ,
.



236

 2- ,
2 .  « »  «

». ,
.

-
SeaGuard RCM SW NDERAA ( ).  (« -

») ,
 5 , -

. -
,  «+»

 «-»  (
).

 pH-
HI 8314  «HANNA instrument». -

 52.10.243-92. 
, -

 15 .,

 2 .

-
. ,

,
.
-
.

, , -
-

.
, -

 – -
 ( ), -

,  N/4. N- -
 ( N =37). -

.  9  18 ,
 – 12  25 .

,
-

.

. -
,  (24 ) ,

.



237

, . . -
.

-
 1. -

Excel. ,  –V,
 – S,  –t,  – ,  –

2. -
,  – 

( ) .
-

, .
 « » -

. -
,
- . -

,
3–4- . , , -

, -
, ,

.
-

, -
, .

 ( )

, -
, .

, , . ,
, , ,

,
.
, , .

.
-

.

-
-

. , -
 3- .

 ( ,  1 )
-

-



238

.
 3-

.  2015 .

,
V S t 2,

/
2,

%
0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

2 0.436 0.269 0.347 0.818 –0.070 0.239 0.409 0.549 
4 –0.442 –0.431 –0.442 0.566 –0.274 –0.136 0.029 0.068 
6 –0.847 –0.508 –0.666 0.214 –0.175 –0.531 –0.040 –0.269 
8 –0.536 –0.464 –0.497 –0.135 –0.050 –0.264 –0.069 –0.326
10 0.283 –0.014 0.144 –0.337 –0.024 0.072 0.312 –0.291 
12 0.947 0.800 0.915 –0.476 0.341 0.419 –0.292 –0.165 
14 0.618 0.528 0.571 –0.416 0.055 0.384 –0.075 –0.148 
16 –0.266 –0.229 –0.324 –0.381 –0.127 –0.167 –0.226 –0.388 
18 –0.813 –0.538 –0.661 –0.193 –0.014 –0.501 –0.323 –0.444 

20 –0.672 –0.532 –0.568 0.116 –0.120 –0.518 –0.021 –0.107 
22 0.058 –0.242 –0.032 0.488 –0.286 0.048 0.191 0.382 
24 0.841 0.603 0.809 0.781 0.403 0.650 0.454 0.736

26 0.802 0.756 0.789 0.764 0.234 0.553 0.456 0.665
28 –0.065 0.037 –0.145 0.551 –0.012 0.069 0.261 0.252 
30 –0.756 –0.467 –0.638 0.266 –0.037 –0.500 0.041 –0.127 
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66 –0.850 –0.208 –0.691 0.487 –0.702 –0.501 –0.838 –0.910 
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. : - , 2001.126 .

Calculated autocorrelation functions for level, water temperature, flow rate, sa-
linity, suspended solids, pH, and oxygen as a result of 3 daily observations 
Kyanda estuary in the White Sea. Revealed the dominance of semidiurnal tidal 
cycles for these parameters, with the exception of oxygen and water temperature. 
These short-term variability is clearly recorded only diurnal cycle. 
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2. . . ,
1992. 200 .

3. Loder T.C., Reichard R.D. Dynamics of conservative mixing in estuaries.- Estuaries. 
1981.V.4.  1. P. 64–69. 

4. -
 / . .: , 1981. 103 .

The dependence of the suspensions, oxygen, pH, and nutrient distribution of sa-
linity in the estuary Kyanda in the White Sea. For all parameters except total ni-
trogen obtained "standard" depending on characteristic of the mixing zone of 
river and sea waters. The regression equation for total nitrogen showed the pres-
ence of its local source, the power of which exceeds the impact of river flow. 
This source, in all probability, are marching to the presence of thickets of aquatic 
weeds (halophytes). 



244

. ., . ., . .,

. .
( . . . , . ; e-mail: nemir@ocean.ru)

-

Nemirovskaya I.A. Shevchenko V.P. Starodymova D.P.,  

Titova A.M. 
(P.P. Shirshov Institute of Oceanology RAS, Moscow)  

Organic compounds and suspended matter in snow-ice cover  

of the White Sea and its coast 

: , , - ,

-
.

 ( ) - .
 – -

, ,  ( )
-  (

 – , ) -
 ( . 1). 

- ,
.

 1. -



245

. -
 (d=14.5 ). 

, ,
.

-

 GF/F .
( )  (

) - ; -
 ( ) – -

 ( ),  - -
,  – 

.
 – 

,  2010, 2012  2015 .
.

: 8–34 / . -
 (  2015 ., 2–8% ) ( . 2).  

 2. /100, , -
: ( ) – . 1  ( ) – . 2 -

 2015 .

-

 – ,
.

-



246

. , -
-

. -
,

. , -
,  2015 ., -

: 40–91,  60.1 / ,
 2004 . (80–239 / ). ,

, .  2008 . (5–83 / ),
 2007 .(83–583 / ),  2015 . (27–616 / ).

.  ( . )
 2015 .  4.5%  4.1 

/  ( . 3). , -
,  16%. 

/

 3.  ( / /100),  ( / ) -
- . : ( ) – , ( ) – 

-
, .

, . -
,

.
, -

.  – ,
 ( ).

, , -
.  2010 .  9  ( -

 2  – ),  27 ,
 12  – ,  13  1 ,



247

.
,  – -

. -
, -

.
.

,
. -

- -
.

.  2015 .
-

,
. -

 – 
, , (b) ; -

, , -
. -

, ,
 ( )  ( ),

55.4  66.3 / -
.  2015 . . 1 -

 ( + )/( + ) -
 ( , 0.93  0.79), . 2, 

-
 ( , 1.17; 1.43). , -

. ,  2015 
. , -

, , -
: r( – )=0.97; r( – )=0.70, r( – )=0.58, r( – .)=0.56. 

 (  2004 .) -
, , , ,

.  « » -
– , ,

. , -
. . .

 56 
23–40  ( .3 .). 

, -
, -

Cocconeis, Navicula, 



248

Nitzschia, Thalossionem , , .
.

-
. .

,
. -

, , .
, -

, .
, . ,

.
.

-
.

-
- . -

.
, -

,  (23–84 / , 2015 .), -
 ( , , 2012 . – 

116–162 / .
- -

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

 (  14-05-
00223, 15-05-08374  14-05-31512- .)  0149-2014-0038 « -
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The multi-year study of snow-ice cover of the White Sea (the periphery of the 
Kandalaksha Bay and the mouth of the Northern Dvina River) indicate signifi-
cant variability in the concentrations of organic matter and suspended matter 
from year to year. The top layer of ice accumulates connection coming with 
snow and immersion of ice in the water from surface waters. The content and 
composition of the studied compounds in the lower layer of ice depend not only 
on their concentrations in ice water, but the intensity of biogeochemical proc-
esses in the boundary layer of water–ice. 
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The different aspects of the White Sea relation to the Arctic Ocean are discuss-
ing. Unusual oceanographic features of the Arctic Ocean are correlating with 
unique peculiarities of the White Sea. 
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Based on monitoring data demonstrated the seasonal fluctuations in the wave, 
ice, biogenic and tidal movement of the material in the coast of the Kandalaksha 
Bay.
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Estimation of carbon transport through the microbial loop in the ice and the up-
per water layer was conducted in the late autumn and early spring in the Kan-
dalaksha bay of the White Sea. Primary production, bacterial production and 
carbon demand as well as protozoan grazing on bacteria were measured to exam-
ine seasonal changes in the interaction between different components of the loop. 
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The report deals with problem of formation of the Quaternary cover in the White 
Sea. The history of geological development of the basin in Neopleistocene is dis-
cussed.  
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The hydrochemical structure of meromictic water reservoirs of Kandalaksha Bay 
of the White Sea is study. Regularities of distribution of major ions and dis-
solved trace elements, including biogenic elements and heavy metals, are estab-
lished. 
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As a result of field research of Zimniy shore of the White Sea a medium-scale 
map of the region’s coastal types is derived; deciphered the device ancient shore-
lines. Preparing to determine their age by 14C dating. 
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The White Sea water-producing area is characterized by high bogginess, arising 
from permanent waterlogging and low annual temperatures of the region, which 
influence on the composition of the water courses. The macrocomponent compo-
sition of peat native matrices (using Ilassky bog massive as an example) was 
studied in this paper. Big difference in the native matrices’ organic matter bio-
degradation processes under the cold climate conditions is indicated. Reasonabil-
ity of more detailed study of influence of the geo-climatic conditions of the Rus-
sian North western segment on the mass transfer and biogeochemical processes 
behavior coupling with soil, water and benthic sediments organic matter analysis 
is proved. 
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The JASMINE model of the White Sea based on the prof. N.G. Iakovlev's model 
of the Arctic Ocean (FEMAO) is the software complex for simulating hydrody-
namics and thermal dynamics of a sea. The ecosystem block uses the italian 
BFM model. Preliminary results indicate reasonable distribution of ecosystem 
parameters.  
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Studying of spatial and temporary variability of soil waters acidity in a coastal 
zone of the White Sea is carried out. The importance of «sea salt effect» on soil 
acidificalion is revealed. 
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History of the Caspian Sea level oscillations

in the Late Pleistocene (was great Khvalyn transgression?) 
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The article examines the impact of the sea level rise on coastal processes. A 
detailed analysis of the outcrops suggests that there were no deep Atel regression 
and Khvalyn transgression. The maximum level Caspian Sea reached in Khazar 
times, with subsequent regression lagoon-transgressive terraces were formed, the 
surfaces of which are composed of khvalyn sediments. 
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Groundwater of the Pleistocene aquifer system was studied in the north Caspian 
and Near Caspian regions (March 1989 – December 2004). Sedimentary water 
integrity is shown. The absence of reliable data on the submarine groundwater 
discharge (in contrast of the western coast) is accented. A system of specific 
natural factors and conditions (at the quantitative level in many cases) is 
determined. It can be used for the trustworthy assumption of stability of 
sedimentary water in basin. It is of great significance for the development of 
sedimentary basin and paleogeological reconstructions. 
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The data on the chemical and mineralogical composition of the modern Aral Sea 
suspended particulate matter (SPM) were obtained for the first time. They 
demonstrate that the stopping of river discharge to the sea and very sharp 
increasing of water mineralization resulted to significant changes in SPM 
chemical composition. SPM from the water deeps more than 18 m in the 
Western Basin, where hydrogen sulphide contamination is developed, is 
characterized by low concentrations of terrigenous elements – Al, Fe, Ti, V, Zr 
and other and very high concentration of Mo (up to 145 mkg/g). 
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The sediment core from central part of the Southern deep depression of the 
Caspian Sea was dated by 210Pb-method. The average sedimentation rate of0.46 
± 0.02 mm/yr was ca. 2 times less than that obtained earlier for northern slope of 
this depression [1]. 
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New data about hydrophysic, hydrochemistry and sedimentation system of the 
Caspian Sea collected in May 2015 during expedition of the RV “Tantal” are 
presented.
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In this article on the basis of detailed research shows the distribution of the 
aCO3, organic carbon and amorphous silica of the surface sediments of the 

Caspian Sea. For the first time for this region has been investigated higher slice 
of the bottom sediments (silt deposit). 
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Data on chemical composition of the sinking matter from sediment traps de-
ployed in the Caspian Sea are presented. Distribution of the major component 
fluxes on the transcaspian crossection is described. Contents of Fe, Mn and 
microelements in the obtained material are considered. 
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Values of (Fe+Mn)/Ti, Al/(Al+Fe+Mn), LREE/HREENASC, Ce/Ce*NASC,
Eu/Eu*NASC, Ce/La, Zr/Hf and distribution of rare and trace elements in modern 
bottom sediments of Middle and Southern Caspian and in deposits of some mud 
volcanoes of Kerch-Taman region have been analyzed. It is established that 
apparently the processes of underwater mud volcanism not have a significant 
impact on formation of geochemical features of Caspian Sea modern sediments, 
although in immediate proximity to mud volcanoes such effect can be possible. 
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Analysis of some redox-sensitive chemical elements distribution in modern 
bottom sediments of the Caspian Sea different subsystems has been carried out. 
It was established that maximal values of EFCr, EFNi, EFV and EFTh for Middle 
Caspian don’t exceed 1.21, 1.68, 1.67  1.39 independently from the sampling 
site. Value of EFU at Station 3907 (the Derbent Basin) is around 9. Maximal 
values of EFMo are typical for the Derbent Basin bottom sediments only. The 
same situation could be observed in the South Caspian Basin. Mo/Mn ratio in the 
Middle Caspian varies from 0.0013 to 0.0225; its maximal values indicating 
accumulation of sediments in reduction conditions are typical for the Derbent 
Basin. In South Caspian sediments Mo/Mn ratio varies from 0.0013 to 0.0225. 
The last value was registered at the Station 3916. It is characteristic for sediment 
formation in reduction conditions. Earlier H2S was detected at this station. Thus 
geochemical peculiarities of Derbent and South Caspian basins modern 
sediments point to their accumulation in conditions of periodical H2S
contamination. 
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Analysis of hydrocarbons, total, aliphatic and polyaromatic (PAHs), in the sur-
face layer of sediments of the "Northern" license siterevealed main patterns of 
their spatial distribution. Compared to the sediments of the Middle and Southern 
Caspian, the sediments of the license site were characterized by higher 
concentrations of organic matter and total hydrocarbons, while PAH 
concentrations were comparable. The main sources of hydrocarbons in the area 
can be natural seepage from the sea bottom and diagenetic processes.  
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Organochlorinated compounds in Caspian Sea sediments // Marine Pollution Bulletin. 
2004. V. 48. P. 30-43. 

This paper discusses levels and sources of organochlorinated pollutants in the 
sediments of the North-Western part of the Caspian Sea. Three year studies 
conducted under the Program of transboundary monitoring by Roshydromet in 
2012-2014 showed rather low level of pollution of the sediments by these 
toxicants. Their higher concentrations were typical for coastal areas of Dagestan, 
where fresh entry of DDT was also revealed. 
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The modern phytoplankton structure was studied during 2004–2013 in the cen-
tral part of the Caspian Sea (the Middle Caspian Sea). Toxic dinoflagellates 
Gonyaulax polygramma and Lingulodinium polyedrum reached mass growth 
during the summer period (June–September 2004–2007; 2010; 2012; 2013), 
Akashiwo sanguinea – during autumn (2006), Alexandrium tamarense – during 
winter (2008). 



353 

. ., . .
(  « », . ,
e-mail: miigigep.00@mail.ru)

Tikhonov A.I., Mironov  N.E. 
(OOO "Research Institute of geological and geo-ecological problems", Cheboksary) 

On receipt of deep waters in the Caspian Sea  

on the isotope data 

: , , , , -
, , .

,
,

 200 .
, -

.
,

-
, , -

.
-

.
 ( ,

, - , , ), 
, -

-  [1] ,
,

, -
-

 [2]. -
,

,  [3] 
.

, -
-

. ,
, -

, -
.



354 

-
,

. .  [4]. ,
-

,
- - .

. 1 -
234U/238U = -

. .
,

) )

 1. 234U/238U =  ( ) -
 ( )

(  [4]). 
1 – 234U/238U = ( ) /  ( ); 2 –

; 3 – ,  –  ( ) -
 ( ); 4–6– : ) –  1.40 

(4),  1.40  1.45 (5)  1.45 (6); , / : ) –  3 (4), 
 3  5(5)  5 (6);7 – .



355 

. , ,
 1.30 .

. -
-

,
. , -

.1

.
. 2 

- .

) )

 2.  1-  ( )  2-
 ( ) -

 (  [4]: 1 – 
, %; 2 – ; 3 – ; 4–6– -

, %: )  2.5 (4),  2.5  5 
(5)  5 (6); )  7 (4),  7  9 (5)  9 (6); 7 – .



356 

- -
, -

 80-  [5]. -

, -
,  «

-
». , -

, , -
. , . 3 

, - -
.

. 3.  ( ) -
 ( )  (  [5]):  

1 – , . .; 2 – ; 3–4 – -
, . .:  40 (3)  40 (4) 



357 

, -
-

,

 [6]. ,
-

,
[7]  « »

.

1. . ., . ., . . , -
, -
 // .2005.  1. . 69–72. 

2. . . -
 // . 2014. . 2. 9. . 1470–1498.http:// 

journal.deepoil.ru/images/stories/docs/DO-2-9-2014/7_Tikhonov_2-9-2014.pdf. 
3. . ., . ., . ., . . -

. .: , 2004. 342 .
4. . ., . ., . ., . .

234U/238U  // . 1984.  6. . 883–891.  
5. . ., . ., . ., . .

 // . 1989.  3.  
. 176–184. 

6. . . , " "
 // . 2013. . 1.  8. . 1155–1170. http://journal. 

deepoil.ru/images/stories/docs/DO-1-8-2013/5_Tikhonov_1-8-2013.pdf 
7. . ., . ., . ., . .

-
 // . 2014. 3. . 26–32. 

The results of the re-interpretation of digital materials of isotopic studies from 
the publications by different authors in recent years, with new data on the forma-
tion of the Earth and its hydrosphere are presented. The inflow of deep waters in 
the Caspian Sea near the western and eastern coasts, as well as in the area of the 
Trans-Caspian Apsheron-Balkhan fault is showed. 



358 

. .
1
, . .

1
, . .

1
,

. .
2
, . .

3

(1 . . . , . , mail: mjach47@mail.ru,
2 , , 3 ,

, )

Chekhovskaya M.P.
1
, Matul A.G.

1
, Zenina M.A.

1
,

Stepanova A.Yu.
2
,Rakowski A.Z.

3

(1P. P. Shirshov Institute of Oceanology, Russian Academy of Sciences, Moscow, 
2Paleontological Institute, Russian Academy of Sciences, Moscow, 
3Cristian Albrecht University, Kiel, Germany) 

Holocene paleoenvironment reconstruction  

of the Northern Caspian Sea shelf on ostracoda

: , , , , .

-  – -
-  [ -

, 1997; , 2009, 2011, 2012; , 2005; , 2012]. -
-

, , -
-

 [Leroyetal, 2014], -
 [Leroyetal, 2013],  [Richards, et al 2014] 

,  [Kroonenberg, et al 2007].  
, -

, - -
. -

:  194-08-14 (44º59' 331'' . ., 48º36'510'' . .,
10.3 ,  3.2 ) 194-08-01 (45º00'063 . ., 48°28'859 
. .;  422 ,  7.5 ).  

,
. -

C. Torosa -
A. beccarii, .

, , -
.



359 

0 1000 2000 0 100 2000 50 100 0 10 20 50 100 0 10 20 0 6 0 8 0 10 20 0 1 0 20 0 0.8

227 c 9720

128

8640

13

,
/

,
/

A
m

m
o

n
ia

 b
e

c
c

a
r

ii

C
y

p
r

id
e
is

 t
o

r
o

s
a

, 

C
y

p
r

id
e
is

 t
o

r
o

s
a

,

 >
0

.2
5

A
m

n
ic

y
th

e
re

E
u

x
in

o
c
y

th
e

re

L
o

x
o

c
a
s

p
ia

D
. 
st

e
ve

n
s
o

n
i,

194-08-01

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420

0 20 40 60 80

>
0

.2
5

 
0

.
2

5
-

 0
.
0

5
 
 

<
 0

.0
5

  

. .

.

 1. -
, , ,

A. beccarii,  (%),  
. 194-08-01. 

194-08-01, 230–422  ( . 1). -
. -

,
, , -

,
.

, -
,

.
 9720 . .  128–227 ,

8640–9720 . .,–
 – ,



360 

, , .
,

 106 /1000 , . torosa. -
, - , -

. , -

. . torosa,
D. stevensoni -

, , -
, , .

 0–128  –  (5–7 ), ,
, -

.
. 194-08-14,  1, 206–320 

,  (
 5‰) ,  ( . 2). 

- ,
,  128–227 . 194-08-01, 

 9720–8640 . .
, , -

, . -
Amnicythere, A. cymbula, A. 

pirsagatica, A. beccarii, -
, -

, , C. 

vidua, D. stevensoni, C. parallelaalbicans.  II, 54–206 
, -

 5–7 , -
- .  135–154 ,

, -
. , , -

, . -
,

, .
, -

, .
, .

. , -
, -

,  [ ., 1998]. 
- ,

,



361 

[Kroonenberg, et al. 2007].  4  2, 124–125 , -
, , - ,

. -
, , ,

 5–7 , ,
. 194-08-01.  III, 0–54  – ,

, , -
 10 ,  9‰.  

1

0

0 4000 8000 0 2000 40000 50 1000 20 0 10 200 2001.60 6 0 50100

,
/

/
A

.b
e

c
c

a
ri

i,

T
. 

a
m

n
ic

o
la

A
m

n
ic

y
th

e
re

 

D
. 

s
te

v
e

n
s

o
n

i

C
. 

to
ro

s
a

<
0

.0
5

 

,  6 ,
,

,
( 2-4?  ) ‰

,

,  7-9‰,

 10 .

 (  5 -7 )
,

,

,

,

 c

21 600

150

200

250

300

100

50

194-08-14

1

2

3

4

I

II

III

 2. , A. beccarii

 < 0.05 ,
. 194-08-14. 

 194-08-14  10.3 -
. , , -

 I, -



362 

, .
II – -

,  4, ,
,  3, -

-
,  2  1. 

 III. -
, , -

,
.

. 194-08-01  7.3  194-08-14 
 10.3 -

, .

Analysis of ostracod assemblages and distribution of benthic foraminifera Am-
monia beccarii in the coresections 194-08-01 and 194-08-14 of the North Caspin 
Sea shelf showed changes environmental conditions in response to sea-level 
fluctuation. 
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