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Geochemistry of carbonaceous sediments of the Baltic Sea  
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 - 

,  [12]. C

,

, , , ,

, , , , , , , ,

 5  2-3 .

,

-

, : Mo, Cu, Ni, Pb, Zn, V, U, 

 Sn  Bi.

,

,

.

 1. , % 
                

       

4195 31-2 573 575 576 . 748 741 760 .

.

-

*

SiO2 42.4  - 58.7 50.2 81.7 76 67 55 60 61 27.7 

Al2O3 11 15 14 14 13 13.

5

12.8 7.2 11.7 10.6 9.3 

TiO2 0.6 0.7 0.6 0.7 0.6 0.6

5

0.5 0.4 0.5 0.5 3.67 

Fe2O3 7.4 6.8 7.2 7.1 6.7 7.0 5.2 13.4 2.1 7.0 3.52 

nO 0.06 0.07 0.09 0.25 0.20 0.1

3

0.43 4.38 0.45 1.75 0.025 

CaO 0.9 1.3 1.4 1.1 1.0 1.1 1.3 1.3 1.3 1.3 5.1 

MgO 2.6 2.9 2.9 2.8 2.8 2.8 1.8 1.2 2.0 1.7 2.3 

Na2O 2.4 3.1 3.1 3.4 4.4 3.3 2.5 1.8 2.1 2.1 4.93 

K2O 2.9 4.6 4.3 3.5 4.0 3.9 3.4 1.9 2.8 2.7 1.52 

S 2.3 1.1 1.8 1.4 1.8 1.7  -      -  - - 2.45 

P2O5  - 0.23 0.22 0.24 0.26 0.2

4

0.11  - 0.55 0.33 0.27 

C 4.2 3.9 4. 4.4 5.0 4.4 -   -  -   - 16.8 

*
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 2. , /

,

4195 31 573 575 576 

.

.

.
.

Co 19,4 15,5 19,8 20,3 23 20 8,6 60,5 20 18 

Cu 81,1 43,9 76 51,4 48.7 60 5 42 15 140 

Mo 73,9 13,4 51,9 5,7 11,9 32 7.8 54 24 14 

Ni 60,5 53,2 60,6 57,3 55,2 57,4 15 87 34 67 

Pb 42,4 63,9 78,4 68,8 60,2 62,7 10 40 25 25 

Zn 180 257 386 241 193 252 32 284 90 160 

V 141 114 127 137 126 129 13 96 28 180 

U 20,4 7,6 13,2 4,6 5,9 8,3 4,3 8,3 6,7 9,9 

Ag <0,05 0,37 0,45 0,22 0,19 0,26 0,26 0,56 0,39 1,7 

As 32,1 14,7 23,6 18,9 26,3 23,1 6,6 105 49 58 

Ba 554 525 512 431 418 528 500 5500 1250 630 

Be 2,1 3 2,6 2/8 2,9 2,7 2,01 2,24 2,11 2,6 

Bi 0,42 0,56 0,6 0,76 0,46 0,56 0,27 0,56 0,44 1,8 

Cd 1,4 1,4 3,9 1,1 1,4 1,8 1,85 2,95 2,4 6,2 

Cr 89,6 92,2 91,5 88,1 85 89,3 42 89 62 93 

Cs 7 7 6,7 6,8 6,6 6,8 2,6 3,7 3,2 4,2 

Ga 19,3 20 20,9 19,1 19,4 19,7 16,8 30,6 23 17 

Hf 3,2 3,4 3,7 3,3 3,5 3,4 3,5 5,5 4,7 4,5 

Hg 0,17 0,18 0,17 0,09 0,21 0,16 - - - 0,32 

Li 38,8 56,4 53,6 52,9 53,8 51,5 18,8 30,8 26 37 

Nb 11,2 12,8 12,9 12,2 12,4 12,2 9,5 14,9 12 15 

Rb 143 139 145 133 131 138 97 162 127 76 

Sb 1,8 2,7 5.8 3,1 3,4 3,4 0,7 2,1 1,4 5,3 

Sc 14 13,6 13,2 13,1 12,7 13,3 5,6 7,6 6,4 12 

Se 3,9 1.5 2,3 1,8 2 2,3 - - - 9,3 

Sn 2,9 5,2 6,7 4,6 4,4 4,8 1,6 4 2,7 5,7 

Sr 103 117 108 105 100 106 185 288 230 230 

Ta 0,9 1 1,1 1 1 1 1 2,5 1,6 0,8 

Th 12,5 14 14,6 13,1 13,2 13,4 11,3 21,1 16 7,8 

Tl 1,3 0,95 1,6 0,92 0,94 1,1 0,8 1 0,9 2,2 

W 1,7 2,2 2,8 2 2 2,1 1,9 2,7 2,2 2,7 

Y 34,6 25,6 28,3 26,5 27,5 28,4 25,6 33,9 29 23 

Zr 118 114 113 103 110 112 125 181 153 200 

1. Grewingk C. Submarine exposure of eastern Baltic dolomite // 

Sitzungsberichte der Naturforscher-Gesellschaft der Universistet Dorpat. 1884. 

B.6. S. 83-87. 

2.Gripenberg S. The study of the sediments of the North Baltic and adjoining seas 

// Merentutkimus Julk. Havsfors. Scrift. 1934. V. 96. 231 p. 

3. Koszy F.F., Tomic E., Hecht F. Zur Geochemie des Urans in Ostseebecken // 

Geochim. et cosmochim. acta. 1957. V. 11.  1/2. P. 86-102. 

4. . .  // . . 1960. . 42. . 42-

51. 
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5. Manheim . . A geochemical profile in the Baltic Sea // Geochim. et 

cosmochim. acta. 1961. V. 25.  1. P. 52-70. 

6. . .  // .

1968.  3. . 377-383. 

7. . . .

. . . . 1972. 32 .

8. . . . ., . .

, 1976. 384 .

9. . .

. ., . . .: , 1986. 230 .

10 Emelyanov E.M. Baltic Sea: Geology, Geochemistry, Paleoceanography, 

Pollution 1996. Kaliningrad: Yantarny Scaz, 1995. 120 p. 

11. . .

// . . 2009.  5. . 457-467.  

12. . .  // . 2011. 

5. . 531-535. 

The carbonaceous sediments of the Baltic Sea are enriched in Mo, Cu, Ni, Pb, 

Zn, V, and U relative to organic-poor sediments of the Bay of Finland. The 

geochemical comparison of these sediments with sapropelic deposits of the Black 

Sea along with average concentrations of elements in sedimentary rocks allows to 

conclude that described deposits of both these seas are recent variations of 

metalliferous black shales. 
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Coastal phytoplankton near walruses haulout in the Chukchi 

Sea
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 [1].  100 ,
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 [2]. 

,  2008 .

 [1]. ,

,  60 . .

 ( ),

. ,

.

.

.

,

 –  ( . 1)  18.08 

30.11.2008 .  28.08  20.09.2009 .

22.09  21.10  2008 .  30.08  22.10  2009 .

 1–2 

 300 .
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 [7]. ,
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. ,
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 2008 .
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 3.11)  ( . 2). 

, .

 [8, 9]. 

 1. .

2008 .

18.08–30.11 

2009 .

28.08–20.09 

Bacillariophyta 51 58 90 

Dinozoa 13 11 21 

Chrysophyceae 1 2 3 

Chlorophyta 2 7 6 

Cyanobacteria 3 3 4 

 68 81 127 

 2009 .

(  36,8±23,2 / ),  2008 . (  8,5±4,2 / ). 

 ( . 2). 

. 2.  300  2008 .

 ( . 2). 

.

.

 (
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),

 [10]. 

-

.

 [10], 

.

 [8, 9]. 

.

 28.09  12.10  2008 .,

.  28.09 

, - ,

 (

) , ,

. ,  6 ,

.

 2.  ( , / ),

 ( , %) 

 300 

28.09.2008 31,4
Fragilaria islandica 

(82)
7,9

Fragilaria islandica

(30)

06.10. 2008 11,5
Thalassiosira spp. 

(22)
19,8

Thalassiosira spp. 

(22)

12.10. 2008 4,3
 Dinozoa 

(22)
3,0

Thalassiosira spp. 

(30)

03.09.2009 25,2 
Fragilaria islandica

(14)
63,3

Odontella pulchella

(24)

13.09.2009 11,7 
Odontella obtusa

(17)
19,6

Odontella pulchella

(20)

20.09. 2009 11,7 
 Dinozoa 

(26)
27,7

Odontella obtusa

(28)

,

.

,

.
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1. . ., . .

 (Ursus maritimus)

2006-2009 . // .  VI 

. : , 2010. . 81-86. 

2. . ., . ., . .

 (Odobenus rosmarus divirgens) . ,

2007-2009 . // .  VI 

. : , 2010. . 521-526. 

3. . ., . ., . .

. .: , 2010. 60 .

4. Hillebrand H., Durselen C. D., Kirschtel D., Pollingher U., Zohary T. 

Biovolume calculation for pelagic and benthic microalgae // J. Phycol. 1999. V. 

35. P. 403-424. 

5. 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. 

6. Adl S.M., SimpsonA. G.B., Farmer M.A., et al. The new higher level 

classification of eukaryotes with emphasis on the taxonomy of protists // J. 

Eukaryot. Microbiol. 2005. V. 52. P. 399-451. 

7. Poulin M., Daugbjerg N., Gradinger R., Ilyash L., Ratkova T., Quillfeldt von 

C. The pan-Arctic biodiversity of marine pelagic and sea-ice unicellular 

eukaryotes: a first-attempt assessment // Marine Biodiversity. 2011. V. 41.  1. 

P. 13-28. 

8. . ., . ., . . . .:

« - », 2003. 168 c. 

9. Sakshaug E., Johnsen G., Kristiansen S., et al. Phytoplankton and primary 

production // Ecosystem Barents Sea. Trondheim: Tapir Academic Press, 2009. P. 

167 – 208. 

10. Antia N.J., Harrison J.P., Oliveira L. The role of dissolved organic nitrogen in 

phytoplankton nutrition, cell biology and ecology // Phycologia. 1991. V. 30. P. 

1–89.

The response of phytoplankton structure and abundance to mass gathering of 

pacific walruses at coastal haulout was studied on the south coast of the Chukchi 

Sea in August-November 2008 and August-September 2009. Our results revealed 

that coastal haulouts exert influence on the structure and abundance of algae 

communities. 
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Anomalous Concentrations of Zinc and Copper in Highmoor 

Peat Vydrinaya Bog (Southeast Coast of Lake Baikal) 

,

,

.

 0.2–0.4% 

,  2–4% .

 ( , )

, ,

. ,

 [1, 2].  

, ,

- .

.

( : 51 29.56' . ., 104 52.78' . .),  30 

.

( ).

 200–250 

- .  ( )

. ,  100 

 3-

 ( , , ). 

. .  ( , )

 ( )  11 .
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 (233  111 / . .)

 360–440 (11–8.5 . . .).

-
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 750C
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 Zn  Cu 

 «Leo 1430VP». 

 0.2–10 .

,  Zn  Cu 

.

,

,

 0.5  3  ( . 2). 

,

,  Ca, Si, S, Fe  Al. 

. 2. 

.

,

.
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3-, COO-, HS-, OH-. ,

,

, , , .
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,  Zn  Cu , -
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.  [3]. 

 Zn  Cu  180–300 , ,

.

,

.

 Zn  Cu 

,

.

,

,

,

( ) .

-

.

 (  08-05-
00392, 11-05-00655  11-05-12038- - -2011). 

1. Shotyk W., Cheburkin A.K., Appleby P.G. et al. Two thousand years of 

atmospheric arsenic, antimony and lead deposition in an ombrotrophic bog 

profile, Jura Mountains, Switzerland // Earth and Planetary Science Letter. 1966. 

V. 145. P. 1–7. 

2. . ., . ., . . .

 // . 2003.  12. .

1337–1344. 

3. . ., . ., . . .

 ( ),

 // : . . . / 

. . . . : , 2010. . 40–44. 

4. . ., . .

. : , 1997. 234 .

5. . .

: .

. … - . . , 2005. 44 .

6.  / . . . . .: , 1993. 160 .

The results obtained indicate that biogenic mineral formation plays a 

significant role in this system, which is a very important argument in the 

discussion on the ore genesis, in which physicochemical processes are normally 

favored, while the role of living matter is quite frequently disregarded. 



19

. .
1
, . .

1
, . .

1
, . .

2
,

. .
1
, . .

1
, . .

3

(1 . . . , ,

annakhol@gmail.com; 2 , ; 3

. . . , )

Bogush A.A.
1
, Leonova G.A.

1
, Bobrov V.A.

1
, Kuzmina A.E.

2
,

Krivonogov S.K.
1
, Anoshin G.N.

1
, Tikhova V.D.

3

(1Sobolev Institute of Geology and Mineralogy SB RAS, Novosibirsk; 2Limnological

Institute SB RAS, Irkutsk; 3Institute of organic chemistry SB RAS, Novosibirsk) 

Features of biomineralization in peat and sapropel at the Baikal 

region
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 3- . ,
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1. . . . .: , 1979. 258 .
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, 1926. 

3. . . . : ,

1960. 

4. . . . .: , 1956. 

5. . . . .: , 1967. 215 .

6. . . . .: , 1987. 208 .

7. . .

 // 

. : , 1990. . 122-124. 

8. . ., . .  // 

-  ( . -

; . 116), 2004,  5. C. 80-109. 

9. . ., . ., . ., . ., . .

-

-  // 

. 2004. . 307.  7. C. 25-30. 

10. . ., . .

 // . 1989. 

11. . 12-16. 

11. . ., . ., . ., . ., . .

 // . 2011. .

439.  6. . 784–788. 

12. Cronberg G. Chrysophycean stomatocysts and scales in lake sediments: a 

review // Chrysophytes aspects and problems. Eds Kristiansen J., Andersen R.A. 

Cambridge: Cambridge Univ. Press, 1986. P. 281–315. 

13. . ., . ., . ., . ., 

. .

 // .

. 2008.  5. . 589-596. 

Some aspects of biomineralization in peat and sapropel at the Baikal region were 

considered. The obtained results show an important role of biogenic mineral 

formation in the investigated peat and sapropel. That is a very important 

argument in the discussion about ore genesis in which physicochemical processes 

are normally favoured, while the role of living matter is quite frequently 

disregarded.
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Methane in the bottom sediments of the Sea of Azov and the 

Don River mouth area
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,  0-5 
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 [1], 
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, ,

, ,

,  Eh  [1,7,11]. 

,

,

. , ,

 [1,7]. 

,

: , .

 [1], 

,

.

« » -8030.2010.5,  (  09-05-

00337)  02.740.11.0334. 

1. . ., . . .

- -  – :  « », 2010. 181 .

2. . ., . ., . .

 ( ) // .

2010. .50.  4. . 534-547. 

3. . ., . ., . .
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. . . 2006.  5. . 412-424. 

5. . ., . ., . .

 (

) // . 2004.  6. . 88-96. 

6. . ., . ., . . : -

,

, , ,  //  XII 

.5. ., 2005. . 291-296. 

7. . ., . ., . ., . .

. - / - :  “ ”, 2005. 

329 .

8. . ., . ., . . .

 –  // . 1990. . 30. 

. 2. . 234-240. 

9. . ., . ., . . .

 // . 1996.  11. 

. 1027-1044.  

10. . ., . ., . . .

 // .

1995. . 35.  1. . 88-93. 

11. . ., . ., . ., . ., 

. .

 // . . .- . . . . .  4. 2000. .

68-73. 

The results of long-term investigations aimed at the study of peculiarities and 

regularities of the methane distribution in the bottom sediments of the Sea of 

Azov and the Don River mouth area are presented. 
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The behavior of chemical elements of the Black Sea sediments 

to the facies profile to the south of the Kerch Strait

, ,  100-

« »  2009 .  5 

.

 100 , ,

, ,  (  48, . 1) 
_ 2253 .

. 1. -

:  ( . .),  ( . .) 

 ( . .). 
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- - ,
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_

. -

 Eh  +280  -230 .

,  3 ,  50 

.  10 

- , .

,  Eh, 

3. ,

- .

.

 [1, 2, 4, 6]. 

,

 ( . 1):

 1. .

, C CO3, Al, Fe  %, / ,  10-4 %

 2,69 0,22 8,95 

C CO3  25,52 1,25 55,02 

C  1,8 0,15 5,2 

Sb 2,7 0,15 21,75 

As 24,32 4,75 125,7 

Cr 37,94 7,3 56 

Al 5,59 1,94 8,2 

Fe 3,74 1,7 5,65 

Mn 501,39 235 1200 

Cu 45,26 21 110 

Ni 43,74 3 88 

Pb 104,33 66 178 

,

, ,

, , ,

. . .

 Al  Fe  1,5-3  [2], 
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44, . 0-2). 

, .

Mn  Co. 

 Mn+2.

,

, ,  – 

. ,

,  Pb, As, Sb.  

. 50 

 ( . 2140 ) -

, ,

, .
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 [3], 

-  (Al, Fe, Mn, Pb, Sb, As, , Cr), 

,

 (>2,2 ).

 -  [5]. 

 ( . 2).

 2. 

 I II III IV V 

 0,161 -0,079 -0,099 -0,545 -0,171 

 0,802 0,265 0,176 0,073 -0,073 

C CO3 -0,324 0,414 0,082 0,236 0,423 

C  0,18 -0,048 0,542 0,01 0,37 

Sb 0,146 -0,501 0,052 0,132 -0,005 

As 0,103 -0,014 0,021 0,043 -0,445 

Cr -0,224 -0,607 0,078 -0,091 0,009 

Al -0,109 -0,457 -0,331 -0,403 -0,179 

Fe -0,019 -0,654 0,078 -0,217 -0,099 

Mn 0,003 -0,044 -0,128 -0,665 0,245 

Cu 0,842 0,029 -0,034 -0,094 -0,202 

Ni 0,818 -0,128 -0,027 -0,08 0,02 

Pb 0,067 0,008 -0,667 -0,084 0,134 

Eh -0,088 -0,064 -0,244 0,474 0,023 

 -0,171 -0,126 0,347 -0,374 -0,117 

, % 46,844 27,881 4,895 3,475 3,08 

 5 ,  3/4 (75%) 

. ,  (I) – 

 47% ,  (II) –  28%.  – 

-  Cu  Ni 
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 ( )  (  >0,8), 

. . . II

 Fe, Cr, Sb, Al .

.- .

. III  (<5% )

.

 Pb . 50 

.

, . 50 – 

.

Pb  Co, . . .

IV -  Mn  Al, 

. ,

- ,

.  (V)

.

. , , .

,

,

,

.

1. . .

 // 

. 1973.  2. . 3-22. 

2. . . .

 ( ) // : . 1988. 194 .

3. . ., . .

 // . 1996.  2. . 215-222. 

4. . ., . ., . .

. : . , 1982. 144 .

5.  / .

. . . .: , 1990. 335 .

6. Hirst D.M. Geochemistry of sediments from eleven Black sea cores // The 

Black sea – geology, chemistry and biology. Tulsa (Okl.), 1974.  

Based on materials f the 100th cruise of the "Professor Shtokman" in the NE 

part of the Black Sea the distribution of Al, Fe, Mn, Cu, Ni, Pb, Cr, As, Sb, Co, 

Corg, CaCO3 in sediments was studied. Factor analysis helped identify patterns of 

behavior of the elements related to the lithology, stratigraphy and facial features 

of the sediments. 



33

. ., . .
( . . . , , demina@ocean.ru; 

nsoskina@mail.ru)

 (

)

Demina L.L., Oskina N.S. 
(P.P.Shirshov Institute of Oceanology RAS, Moscow) 

Trace metals and carbonate biomineralization  

(the Atlantic foraminiferal assembledges as an example) 

,

-  (Protozoa), 

 CaCO3 ,

 [1]. ,

,

 [2]. 

 – 

,

. ,

,

, .

 [3-6 .] 

,

.

,

.

. . . .

: , ,

:  48 . .  22 . .  63 . .  14 . .

 1000  3000 

.

 50 µm (  >0,1 ),

 ( . 0-5 ), 

 200 .

 40-60  Leica WILD M3C 
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10- .  (10-50 )

2  (69% HNO3  30% H2O2, 1:1) 

 MWS-2 Speed wave (Berghof, Germany), 

 1:10 .

 (Ca, Sr, , Na, K, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Ag, 

Cd, Hg, Pb, Se, Sb)  36 

,

- - -

.

 – NIST SRM 2976 (mussel 

tissue), IAEA MA-A2/T fish flesh and GSD-7.  

.

(K ) . =

./ . / ./  ( ).  

.

,

(n=22)

[7], 
-1

K

K, % 0,70 390·106 0,02 

Na, % 0,25 10,8·109 0,002 

Ca, % 31,6 448·106 1 

Sr, -1 255 7,8·106 0,04 

Ba, -1 148 15·103 10 

Fe, % 0,30 250 2·104

Mn, -1 169 72 8·103

Cr, -1 8,86 250 5·101

Co, -1 2,26 1,2 3·103

Ni, -1 15,45 530 4·101

Cu, -1 35,9 210 2·102

Zn, -1 57,2 320 2·102

Pb, -1 3,6 2,7 2·103

Cd, -1 0,25 79 4·101

Hg, -1 0,054 0,42 1·103

Ag, -1 0,13 2,5 5·101

As, -1 2,31 1700 2 

Se, -1 1,43 100 10 

Sb, -1 1,41 150 8 

. : Na >Ca, K >Sr>Ba 

>As >N >Zn >Fe,Cr >Cu>Sb, Se >Mn,Cd >Pb,Ag >Co >Hg. 

: a>>K>Na>Fe >Sr>Mn,Ba>Zn>Cu,Ni>Cr>Co, 
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Pb>As, Se, Sb>Cd>Ag>Hg. 

,

,

,

 (

, ).

. Ca, = 1, 

.

: 1) <1 – , ,  K, Na, Sr; 2) 

1  10 - ,  As, Se, Sb, Ba; 3) >10 – 

,   Fe, Mn, Cr, Co, Ni, Cu, Zn, Pb, Cd, Hg, Ag. 

 (>103)  Co, Mn and 

Fe, . . , ,

 – .

.

 2 . . .1. 

0,01

0,1

1

10

100

1000

32 . . 30 . . 27 . . 2 . .

 2 . .

/
.

.

Zn

Cu

Pb

Cd

Fe*10

Mn

. 1.  Zn, u, Pb, Cd, Fe  Mn  (> 0,1 )

. 1  Fe 

(  10 ) , ,
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. . - ,

.

.

-5, 

 (  45 )  ( .

2).  

1

10

100

1000

10000

1 10 20 30 40 50 60 70 90 100 110 120 130 140

,

/
.

.

Fe Mn Zn Ni Cu

. 2.  (> 

0,1 ) -5 (2 30’ . ., 27o03’ . .) 

, ,

;

,

,

,

. ,

,  Mn – 

, - .

,  11-05-01118-  “

»,
. . . .  ( -

3714.2010.5 «

»). 
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3. P. 8401. doi: 10.1029/2001GC000280. 
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Based on the new data on the chemical composition of planktonic 

foraminiferal tests from the Atlantic Ocean sediments we may suggest their high 

bioaccumulation capacity and spatial-temporal variations in response to the 

environmental changes.  
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About factors that control the trace metal bioaccumulation in 

marine ecosystems

,

, ,

, .

,

,

, .

, ; ,

-

,

,

. , -

( ), 

.  – 

 – 

.  – 

,  – 

.

( , - )

.

 – 

(As, Cd, Fe, Mn, Cu, Zn, Pb  Hg) 

.

[1]. 

:  ( ), 
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S gitta elegans, Hyperiidae;

:  Porifera, Laminaria spp., Fucus 
vesiculosus, Zostera marina Ahnfeltia plicata,

Mytilus edulis.

. .  ( - - )

 –  2008 .  2011 .

 20, 100  200 ,

 (  1 ).  60 .

 [2, 3].  

,

,

 6  –  n·104 / . . (Fe)  n·10-2 /

. . (Hg). 

: Fe > Zn > As >Mn >Cu > Pb > Cd > Hg, 

.

. 1 

:

( ), S gitta elegans, Hyperiidae.

 – Hyperiidae 
(  50-100 )  Fe, 

As, Cd g,  Zn, 

S gitta elegans - Mn  Pb.  

 1.  ( / . .) 

. ,
 As Cd Cu Zn Mn Fe Pb Hg 

Hyperiidae

(n=5)

29,5±

3,78

5,32±

1,25

16,5±

2,76

91±

6

0,21±

0,05

594±

106

6,36±

1,58

0,338±

0,087

Copepoda

(n=7)

0,55±

0,2

0,50±

0,12

15,2±

1,3

338±

16

2,95±

1,2

503±

121

2,3±

0,27

0,055±

0,022

S gitta

elegans

(n=10)

2,2±

1,5

0,36±

0,13

7,45±

3,3

205±

15

9,75±

5,7

141±

28

12,9±

6,2

0,117±

0,004

       

,

,

.

 ( )
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. (46,2 %) 

,

 2004 .,

, .

(27,7%) ,  (n=57) 

34,2±5,0%. ,

,

,

: 1) 

 (>30% ) -

 (> 40% ). 

,

.

,

 (  / )·10-4  ( .

2). . 2 ,

, ,

 Fe, Cu,  Pb. 

, , ,

,

.

,

 50%. . 2,  [De 

la Rocha, 2004], ./  Fe, 

Cu  Ni  ( - ). 

 (  / )  Fe, Cu, 

Mn  Ni 

,  Zn  Cd –  10 . ,

 1,5 , ,

, - ,

, .

,

 ( )  103 (Hg)  105 (Cu), 

 – .

: ,

 – / 10-4.



41

 2.  (  / .) 10-4

 Fe Zn Cu Mn Ni Pb Cd Co Cr As Hg*) 

-

.

92 8,2 1,9 2,3 0,3 3,3 0,4 0,09 0,07 0,03 0,1 

3 2 0,2 0,2 0,1 0,1 0,1 0,01 0,03 0,01 0,03 

 3,1 6,6 0,4 0,5 0,1 0,2 0,1 0,01 0,05 0,01 0,03 

- 4,1 3,8 0,2 0,1 0,1 0,4 0,1 0,01 0,008 0,03 0,05 

10 5,4 0,4 0,6 0,2 2,6 0,08 0,04 0,04 0,04 0,07 

/

-

[De la Rocha, 

2004] 

18-

230

0,6 0,03-

60

0,6 0,2-

60

. . 0,005 . . . . . . . .

*) (Hg/ )·10-7 ; . . – 

,

. ,

 (  Se  Sb) 

-  ( .). ,

 63% ( . .

,  2 ),

,  « »

/ , - ,

,

.
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,

. /

,  ( ), 

.

Results of some heavy metals and organic carbon in seston and zooplankton 

of the White Sea showed that relationship between basic factors that control their 

bioaccumulation and spatial distribution exist. Values of Metal/Corg ratio are 

similar in the main groups of organisms, except for gills of hydrothermal 

symbiotrophic mussels, that suggests originality of chemosynthetic organic 

matter.
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Heavy metals in the mussels of the Eastern Black Sea coast 

 – ,

 60 .

,

,  20-53 ,

.

 – 

 (Mn, Zn, V, Cu, Ni, Pb) 

,

.

 – 

 2004 – 2005 . : , ,

, , , - ,  ( .

), , .

( , )  0,5 – 

4 .

. ,

( ), 

, ,  3-4 

. , .

,

. ,

 (

. . . )

[1]. 

.

 (20–30 )  ( ,

, , , ) ,

 ( ) =105° . ,

,
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-

 [2]. 

.

 (  1,50 / 3), 

 (  1,80 / 3),

-

 «Hitachi». 

 ( )

 Mn – 3 / , Ni – 3 / , Zn – 1,5 / , Pb – 15 

/  V – 75 / .

 7 – 15 %.  

. ,

,

.

.

-  80 – 90 

%.

.

 10  25 ,

. , ,

 10 - 25 ,

.

,

, , . [3, 

4].  

 2 – 5 

, .

.

, , , .

.

20  80 .  (

3 ) ,

 60  – .

 50  70 ,  2  3-4 ,

.

,

,

 50-70  80 ;  – 
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 50-70 .  – 

120 /  –  71-80 .

 4,11  5,85 / ,

 61-70  81-90 .

 – 32 – 47 / ,

 - 47 /  61-70  81-90 .

 70 

. ,

.  12,8 /

 (14,0 / )  51-60 ,

 11,50 / .

 15,3 / . ,

 11,7  17,7 / .

 41-50  – 14,4 – 

15,5 / .

 51-70  (  17,7 / ).

 465  580 /  530 / .

 51-70 .

 ( ) :

Mn > Zn > V > Cu > Ni > Pb 

 60 – 70 

 Pb, V, Ni, Cu  Mn. 

.

 80 

 – .

,

.

1.

.

2. 

.

3.

.

, , ,

.

 2–5 ,
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.  Pb, V, Ni Cu  1 

– 3,6 / .  40-50 .

, , ,

, .

 5 .

 18  50 

,  –  51-60 .

.

 89  150 / .

,  (

 – ), ,

 71  80 .

 110 /  31 – 50 .

 – : Mn > Cu > V > Pb > Ni 

,

 ( , ), ,

, , ,

,

.

 Cu, Pb 

.

, -

, .  ( . ), . ,

. ,

.

, , .

.

,

, ,

.

, , ,

.

 (Pb, V, Ni, 

Cu, Mn), , ,

.

, , ,

.

20  50 

,  –  51-61 .
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2. . ., . .

. .: . 1986. 160 .
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,

 // 
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4.  . ., . . . .: 

. . . 1981. 152 .

The peculiarities of distribution of six heavy metals’ concentrations in the soft 

tissues and valves of the mussels are studied. The mussels are considered as the 

main bio-filterers on different coastal areas of the eastern Black Sea shelf. The 

factors of the microelements’ accumulation in the mollusks of different size 

groups as well as the regional differences of the process of microelements’ 

concentrating by the bio-filterers are determined. Different levels of heavy 

metals’ concentrations depend on the technogenous and recreational influence on 

the studied coastal areas. High correlations between the masses of accumulated 

heavy metals and the mussel size are found out. The arrows of absolute 

accumulation values of the studied chemical elements in the soft tissues and 

valves are made up. The coefficients of correlation between the microelements’ 

concentrations in the soft tissues and valves are calculated. 
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The mussels communities and their role in the transformation 

of mercury’s flow in the Azov Sea 

,

.

, .

, , ,

 100  1000 .

,

,

 ( ) .

,

, , ,

,

, .

,

, , , ,

.

,

, ,

,

[1, 2, 3, 4]. 

Mytilus galloprovincialis Lam., ,

.

,

.

,  0,15  0,45 /  ( . .), 

 0,3 / . . ,

-

 [4], 
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.

.  – 

0,43-2,4  104 . 

0,15 104-1,5 104,

.

 - . ,

 1,33  1,57. 

 – 

 15  42. - ,

, .

, , ,

.  0,03 

0,05 / ,  0,04 / ,  3-6 

, .

-  [4]. 

,

.

.

 11-12  550 . .

,

,

, . . 11-12 . .

,

, , . ,

 30% - 47% .

 3,45 .  (30%). 

 0,04 / ,

 0,138 .

 47% ,

 0,216 .

 0,177 .

, ,

. ,

55%-70% . ,

 6,32 .  (55%)  8,05 .  (70%). 

 (0,3 / ) ,  55% 
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 1,89 ,

70%  2,415 .

 2,15 .

,

 2,33 . ,

 35%,  35% 

,

, .

0,82 

.

, ,  (1,464 )

,  (0,901 )

, . .

. ,

 92,5 / 2,

. , , ,

 92,5 ,  1 2 ,  0,02 . ,

,

,

 7  ( ).  

.

,

.

,  1 2

 280 3 ,

. ,

,

,

. , ,

,

,

 (

 5% ), . .  1 2  2,5 .

 2,5 / ,

 «  - 2006» [5], 

,  6,25 

.
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,
2 ,

 6,25 , .

,

, . .

 (7 / 2)

.

 2,33 .

.

« » (  - 3714.2010.5),  (  09-05-
00337),  1102.  

1. . ., . .

. : , 1986. 160 .

2. . . . .

. . . . , 2010. 48 .

3. . .

 (Mytilus galloprovincialis Lam.)  / 

. . . . . - - , 2005. 

26 .

4. . ., . ., . .

(Mytilus galloprovincialis Lam.) –  / 

. . - . . 2001.  2. C. 

67-71. 

5. . ., . ., . ., . .,

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

. ., . .

 (18–25  2006 .) // .

2007. . 47.  2. . 316 – 319. 

The distribution of mercury’s concentrations is studied. The coefficients of 

mercury’s accumulation in the system of mussels – water – suspended matter – 

bottom sediments are calculated. The role of mussel communities in 

transformation of mercury’s flow is assessment in the Azov Sea. 
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Characteristic features of phytoplankton distribution in Gdansk 

and Finland bays of the Baltic Sea in summer 2010
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,

 30  « »

 8 – 9  2010 .  – -

 20  ( . 1). 

,

.

.

,

 1-2 .

40-50

 1 .  40% 

 1%. 

( , )  16 20 16 40. 

 0,05 3

 1 

. .

 (  4-10 ).

 1-2 .

 [ , 1959], 

 ( ,

, ). 

/ 3.

 (Identifying Marine phytoplankton, 1997 c 

 [Prondsen et al., 2003]  WWW.algabase.org.

.

 Morphy and Riley (1962). 

 Koroleff (1972). 

.

. 2. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1

10

100

1000

10000

/
3

100

1,000

10,000

100,000

1,000,000

10,000,000

/

. 2. 

-  20 

 ( .

1  2),  ( . 3–10)  ( .

11-20).  (8-9 )

,

.

,  [HELCOM, 2010] 

 47,59 - /  0,2 - /

.  0,19 - /  0,04 

- /  0,21 - /

. C ,

 8-9 

,

.

 (  3946 / 3  1) 

.

 1  89600 /
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1263 / 3. ,

 (462812 / , 1058 / 3)

.  960704 /  841 

/ 3.

.  Si - 14,8 - 47,6 - / 4
3- - 0,17 – 

0,19 - / .

.

 6370 

/  130 / 3

 (869368 / , 2265 / 3).

.

, .

 (  53 / , 0,64 / 3). 

.

. ,

. . 18  4262440 /

 9998 / 3.

 4331500 / 3  10083 / 3.

.

 1 

,  2  3 – .

. ,

,

.

,

,

. 5 - .

,

. .

. , ,

Chaetoceros curvisetus (460800 / , 579 / 3). 

Thalassionema 

nitzschioides, .18  4256000 

/  9988 / 3.

Diplopsalis lenticula Prorocentrum cordatum,
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 - Dinophysis baltica.

. 10, 

Protoperidinium brevipes. Protoperidinium brevipes

 15 , .16 Diplopsalis 

lenticula.

, ,

. . 19, Peridiniella 

catenata, ,

 - 548 / 3 (20,8% ).

 13 - .

 ( . 16) - Skeletonema 

costatum (921600 / , 232 / 3). 

Skeletonema costatum,  - 

Alexandrium sp., Dinophysis acuminata, Dinophysis norvegica, Heterocapsa 

triquetra, Prorocentrum minimum, Prorocentrum balticum, Scrippsiella 
trochoidea,  - Nodularia spumigena, Aphanizomenon flos-

aquae, Anabaena subcylindrica, Microcystis aeruginosa, Microcystis pulverea.

-

 (8) 

. : Alexandrium sp., Dinophysis acuminata, Dinophysis 
norvegica, Anabaena subcylindrica, Microcystis aeruginosa, Microcystis 

pulverea, Nodularia spumigena, Heterocapsa triquetra. 

: Dinophysis acuminata, Dinophysis norvegica, Heterocapsa triquetra, 

Prorocentrum minimum, Prorocentrum balticum, Nodularia spumigena, 

Anabaena subcylindrica. 
: Skeletonema costatum, Alexandrium 

sp., Alexandrium tamarense, Dinophysis acuta, Dinophysis acuminata, 

Prorocentrum balticum, Nodularia spumigena, Anabaena subcylindrica.

,  (6). Skeletonema costatum, Scrippsiella 

trochoidea, Microcystis aeruginosa, Nodularia spumigena, Anabaena 
subcylindrica, Aphanizomenon flos-aquae. 

.

 1-3 

 2 ,

.

Thalassionema 
nitzschioides.
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, ,
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.

.

,

, .

.

. . 16 ,

Skeletonema costatum (921600 / , 232 / 3), 

.

 10-05-
00545. 

This article gives the data about modern situation in phytoplankton 

community of Gdansk and Finland bays of the Baltic Sea in summer 2010. 

Phytoplankton and picoplankton (<10 ) species, quantity and biomass were 

analysed.
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Biogeochemical studies of stratified lakes of the River Svetlaya 

(the catchment area of the White Sea) 
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The results of studies stratified (meromictic) small lakes of the River Svetlaya 

(the catchment area of the White Sea) are represented. Vertical distribution of 

dissolved hydrogen sulfide, sulfate-reducing bacteria, reactive iron and dissolved 

organic carbon in various seasons are investigated. 
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Trace element and REE geochemistry of the Angola Basin 

sediments
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Rare earth element (REE) and trace element composition in the Angola Basin 

sediments has been studied in order to deduce their indicator role in the processes 

of the ocean sedimentation and diagenesis. The presented data suggested two 

sources of matter for sediments from st.2182: biogenic carbonate component that 

is formed shallower CCD and red clays accumulated in the depressions. 
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The aim of this study was to reveal the sources of carbon in the studied ikaite 

sample and to estimate the role of AOM and/or methane in its formation by 

means of isotope study of oxygen and carbon, and numerical modeling. Results 

of the modeling have shown that the carbon of organic matter may serve as the 

main carbon source (88…92%). Methane contribution to the ikaite crystals 

formation (via AOM) is ranged from 8 to 12%. 
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The seasonal investigation of the numbers, biomass and productivity of 

baterioplankton was carried out in the Russian sector of Gdansk Basin (Baltic 

Sea). As a result substantial differences in the spatial and temporal distribution 

were found. During the year the activity of bacterioplankton was increased 

apparently increasing the water temperature and the available organic substrate. 

The numbers and biomass turned out a greater degree on synoptic situation and 

the run-off, consequently substantial annual variability was occurred.  
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The biogeochemical characterization of sediments from separating basins of 

Kandalaksha Bay of the White is given basing on the comparative study of found 
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Spatially heterogeneous simulation model with fourth blocks (hydrodynamics, 

termal condition, optics, biochemistry) was developed for the study of ecological 

processes in the Neva Bay. Model was tested on the data of hydro- and 

meteorological observations of 1984–1987. Ecological processes of substance 

biotransformation (oxygen, compounds of N and P) were studied with the help of 

numerical model experiments. Model adequacy was estimated by statistical tests.  

Basic qualitative and quantitative features were identified to explain spatial 

heterogeneous and time changeability in distribution of biogenic substances 

within the Neva Bay water area. 
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The microbiological and chemical investigation of stratified sediments of 

Duhovoe Lake (east of the Baikal region, Russia) was considered. The 

experimental evidence of active biogeochemical processes at the depth of 150-

160 cm was obtained.
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Distribution of biomarkers of terrestrial organic material and mercury in the 

sediments of the section of river-estuary-sea has been investigated in July 2010. 

In these article show that increasing the metal content associated with an 

increased proportion TOM involved in the formation of sediment OM. Metal 

concentration was varied from 4.2 to 61 ng / g and positively correlated with 

TOC (r = 0.81, p <0.001). 
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The article presents the problematic, methodology and method of evaluation 

of functioning of the ecosystems of seas. The complex system of integral 

parameters of sea ecosystems functioning on gidrobiogeochemical level is 

developed and the evaluation of the functioning of the ecosystems of a number of 

seas is made, the key factors controlling ecosystems are explored.
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In the given work, chemical composition of the pore water from sediment of 

Duhovoe Lake (Southeast of Baikal Lake) was investigated. The pore water of 

sapropel from Duhovoe Lake is SO4-Ca type. Distribution of pH, Eh, element 

concentration in sapropel’s pore water was considered. 
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A variety of cultured microorganisms and the total microbial community in 

the Kara Sea and adjacent waters was investigated. Material for investigation 

samples of water and sediment were selected on an expedition in August-October 

2009. 
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Original large dataset on hydrate-related interstitial fluids obtained from 

different fluid discharge areas at the Sea of Okhotsk, Black Sea, Gulf of Cadiz, 

Lake Baikal (Eastern Siberia) allow to suggest close relation of the subaqueous 
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chemical and isotopic composition of interstitial fluids from GH-bearing and GH-

free sediments obtained at different GH accumulations. Most attention was paid 
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The distribution of hydrocarbon markers in the bottom sediments of the 

inactive hydrothermal ore field Semenov (13° N, MAR) was studied. Received 

results allowed to assume that the specificity of composition and properties of the 

dispersed organic matter are mainly due to the native autochthonous biological 

communities, which grow under the influence of hydrothermal environment.  
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Some results of study radioactive isotopes in atmosphere aerosols over

Vladivostok of Russia. Atmospheric transport is one of the processes fundamental 

for the understanding of the environmental fate of pollutants. Some of these 

chemicals are subject to long-range transport. 
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The content of mercury in one of the elements of the biogeochemical cycle of 

this metal in the mouth of the Northern Dvina River – water organisms are 

investigated. The key features of the accumulation of mercury in fish tissue 

identified. omparative analysis of world data realized. 
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Composition of organic matter in sediment on the cut of the 

river - sea in the gulf Nha Trang (South China Sea, 2010) 
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Research was conducted in Nha Trang Bay (southern Vietnam, South China 

Sea) on the cut from the river, estuary to Cai, seaward of the bay, as well as in 

areas. Object of study is a river bottom sediments and sea sediment. Molecular 

and group composition of n-alkanes in sediment landfill allowed identifying three 

types of organic matter (OM): planktonogenic, mixed and preliminary terrigenous 

origin.  
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Molecular geochemistry of organic matter of the bottom 

sediments of the World Ocean: achievements & prospects  
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The investigation purpose and idea is to determine the distribution patterns of 

hydrocarbon molecular markers in the sediments of different geostructural areas 

of the Eurasian Arctic megabasin in a context of general geochemical ways of 

dispersed organic matter (DOM) transformation and to identify their indicator 

functions.  
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Information on taking part of Russian scientists in Swedish expedition on R/V 

“Scagerak” in June 2011 is presented. The exchange of dissolved chemical 

components through the bottom water - sediment interface was studied with the 

help of automatic bottom stations – landers. 
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It was shown, that CO2 assimilation rate was decreasing proportionally when 

hydrothermal fluid was mixed with bottom water. The ratio of amounts of DOC 

and POC was similar any dilution of hydrothermal fluid. The major part of CO2

was assimilated in DOC in incubation at 5–10oC and 45–70oC, bat in microbial 

biomass at 20–30oC.
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More than half of methane carbon formed by its microbial oxidation was 

detected in DOC in all studied hydrothermal fluids. Temperature and dilution of 

hydrothermal fluids did not affect significantly on the ratio of DOC, POC and 

DIC in the process of microbial methane oxidation.  
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 2009  2010 .
,  Cl, /  Si-SiO3, /  P-PO4, /

2009 .

I-1 0,2 12,1 2,38 12,7 

I-2 0,2 23,8 2,31 20,4 

I-3 0,2 596 2,02 12,4 

« 27,0 15700 1,12 28,1 

I-4 0,2 2050 1,65 14,4 

« 10,0 2160 1,56 12,8 

I-5 0,2 2460 1,50 11,0 

« 10,0 3710 1,33 11,4 

I-6 0,2 2070 1,50 9,4 

I-7 0,2 2670 1,36 9,6 

« 10,0 11370 1,08 23,9 

I-8 0,2 3910 1,23 14,5 

« 10,0 10550 0,97 15,5 

« 24,0 17970 0,69 8,1 

I-9 0,2 2350 1,52 15,4 

« 10,0 3160 1,50 9,8 

« 22,0 17310 0,71 33,3 

I-10 0,2 2490 1,47 14,4 

« 10,0 7050 1,24 10,5 

I-11 0,2 2350 1,50 9,5 

« 10,0 5610 1,28 11,0 

I-12 0,2 3840 1,42 10,0 

« 16,0 16840 0,76 31,6 

I-13 0,2 3520 0,40 6,7 

I-14 0,2 4050 0,50 7,3 

I-15 0,2 4500 0,73 6,2 

I-16 0,2 173 0,17 12,9 

I-17 0,2 5860 1,24 10,5 

« 10,0 6700 1,19 10,2 

2010 .

II-1 0,2 11,1 2,46 7,1 

II-2 0,2 18,4 2,18 2,7 

II-3 0,2 459 – 1,5 

II-4 0,2 559 2,25 3,2 

II-5 0,2 375 2,12 2,9 

II-6 0,2 4350 – 1,9 

II-7 0,2 6740 – 1,8 

II-8 0,2 9570 – 1,5 

II-9 0,2 1930 1,75 – 

II-10 0,2 3350 1,61 – 

II-11 0,2 4940 1,42 1,9 

II-12 0,2 142 1,83 8,9 

II-13 0,2 3310 1,23 1,9 

II-14 0,2 881 – 2,0 
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 (  09–05–00692).

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

Yenisey estuaries: A comparative study. Berichte zur Polar- und 

Meeresforschung. 2007. V. 565. 235 p. 

2. . ., . ., . . .

 // . 2010. .

50.  5. . 730–739. 

The data about distribution of dissolved phosphates and silica in the Yenisei 

River estuary and adjacent water area in 2009 and 2010 are presented. It was 

shown that concentrations of both elements in the desalinized waters of photic 

layer decreased with increase of chloride content under influence of biological 

consumption. Concentrations of dissolved phosphates in the intermediate and 

near-bottom layers of the Yenisei River estuary increased essentially with salinity 

increment due to regeneration of precipitated organic matter, whereas silica 

remineralization proceeds less intensively than phosphates. 
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The pecularities of the silica inflow and transformation in the Arctic Ocean 

are discussed. 
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This paper presents the results of a study of the reactive iron content in water 

and sediments of Lake Vilno catchment of the White Sea in March and July 2011. 
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We have analyzed the state of the problem on marine colloidal organic matter. 

Its classification, principal sources, analytical techniques have given. Main 

problems and its solving emphasized. Colloidal organic matter plays an important 

but still overlooked role in global organic carbon cycling. More work is required 

to identify the importance of colloids on carbon cycling and global climate 

changes. 
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The Southern Scientific Centre of the Russian Academy of Sciences’ complex 

marine research trips to the Sea of Azov and the Black Sea that were carried out 

in 2007-2008 allowed to obtain data on contents and distribution of mineral forms 

of biogenic elements in waters of the Kerch Strait. The changes of biogenic 

elements’ contents in water masses not only by ecological peculiarity of the 

waters, and inhomogeneous development of transformation processes of organic 

matter in water masses, but also with hydrobiological situation are caused.  
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The results of hydrochemical studies the distribution of nutrients and K, Cr, 

Mn, Fe, Co, As, Rb, Sr, Zr of meromictic freshwater Lake Svetloe of the 

Arkhangelsk region (the catchment area of the White Sea). Horizontal 

distribution of contents 2, concentration P- 4
-, N-N 2

-, N-N 4
+, total  and N, 

dissolved Si in epi-and hypolimnione are considered. 
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Sea area 
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The influence of Amur River runoff is traced at the composition of water 

within surface layer of estuary and coastal areas, and is leveled within Sakhalin 

Bay. The dissolved Fe is additionally leveled by the coagulation. Calculation of 

the Fe uptake by plankton indicates the decisive role of primary production 

processes in Sakhalin Bay in further migration of the metal in the Sea of Okhotsk. 
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Geocemical and granulometric normalization for heavy metals 

in bottom sediments of Eastern habour, Alexandria, Egypt 

The Eastern Harbor of Alexandria (EH) is located in the central part 

of Alexandria. The discharge of many contaminating materials into the 

marine environment has the potential to degrade environmental quality. 

And it is difficult to determine what proportion of the sedimentary metal 

load are anthropogenic inputs and what proportion from natural input. 

The main objective of the study is to differentiate between natural and 

anthropogenic source of heavy metals in marine sediment of the Eastern 

Harbor by normalization technique. The technique consists of 

establishing the relationships between metal concentrations and the 

normalizer (grain size, total carbonate and total organic carbon), by 

estimating the linear regression model along with the 95 % confidence 

band). All points within the 95% confidence band of the model were 

representing natural sediments, whereas points above this area were 

representing contaminated sediments or anthropogenic input. The results 

show that the sediment contamination by metals are as given Pb > Cu > 

Cr > Zn > Mn. 

Introduction

The Eastern Harbor of Alexandria (EH) is located in the southeastern 

Mediterranean Sea. It is located in the central part of Alexandria. It is a 

shallow, protected, semi-enclosed and circular basin, laying at latitude 

31º12' 00"and 31º12' 53"N and longitude 29º 52' 52" and 29º 54' 20" E 

covering an area of about 2.8 km2 (Ismael et al., 2003).The harbor is 

currently used by fishing ships and as a fish dock as well as being used as 

a marina. Inside the Eastern Harbor many invaluable underwater 

archaeological finds were discovered (El Rayis et al., 2003). The main 

objective of the study is to differentiate between the natural and 

anthropogenic source of heavy metals in marine sediment of Eastern 

Harbor of Alexandria.  

Materials and methods 

Forty surfacial sediment samples were collected from the Eastern 

Harbor of Alexandria during 2002 (Fig. 1). The dry samples were divided 

into two portions. The first portion was used for grain size distribution by 

dry sieving (mechanical analysis). The second portion was used for 

chemical analysis. The organic carbon (OC) was determined by the direct 

method (El-Wakeel and Riely, 1957). The carbonate content (CO3%) is 

calculated from a gasometrical measurement using the Calcimeter 

apparatus (Machette, 1986). Heavy metal contents (Cu, Cr, Pb, Zn, Ni, 

Mn and Fe) were performed according to the methods described by 
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(Loring and Rantala, 1992), using Parkin Elmer Flame Atomic 

Absorption spectrophotometer (AAS). 

Fig. 1. Sampling sites of Study area 

Results and Discussion

The study highlighted on the levels of the total heavy metals 

concentrations (Fe, Mn, Zn, Pb, Cu, Cr and Ni) (Fig. 2, 3 and 4) in the 

bottom sediment from Eastern Harbor of Alexandria, Egypt, also 

sediment texture, organic matter and total carbonates. The texture of 

sediments shows that, the percent of sand in the sediment represents 

about 85% of the sediment texture. The coarse sand represent about 

17.5% , The medium sand represents about 30% ,The fine sand represent 

about 27.5% , very fine sand represent about 10% from the total area of 

EH. The mud cover about15% from the sediment texture. Total organic 

matter is one of the most important factors of pollutant in marine 

sediments. It was ranging between (0.27 to 5.18%). The total carbonate 

percent (TCO3%) in the sediment of Eastern Harbor was ranging 

between (42.40 to 76%).

Normalization 

In order to assess whether the observed high metal concentrations represent 

contamination of sediments, investigation of the relationships among 

concentrations of different metals and normalisers were performed. The technique 

consists of establishing relationships between metal concentrations and the 

normalizer (grain size MZ, total carbonate TCO3%, total organic carbon TOC 

%), by estimating the relative linear regression model along with the 95 % 

confidence band. All points within the 95% confidence band of the model were 
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considered as natural sediments, whereas points above or below this area 

representing contaminated sediments. The normalization of Iron Fe with (MZ), 

(TOM %) and (TCO3%) shows that, about half the points fall outside the 

confidence band 95%. It concludes that the main source of Fe is from 

anthropogenic input and the remaining part from natural background.

The normalization of manganese (Mn) with the mean grain size (MZ) 

is moderately positive correlation (r = 0.65), about half the points fall 

inside the confidence level 95% According to the grain size 

normalization, it reflects that the source of Mn is mixture from natural 

and anthropogenic input, but most of it from natural background.

The normalization of Zinc (Zn) with (MZ), (TOM %) and (TCO3%) 

conclude that, the main source of Zn is from anthropogenic input and the 

other part from natural background.

The normalization of lead (Pb) with (MZ), (TOM %) and (TCO3%)

(Fig. 5, 6 and 7) show that, more than half the points fall outside the 

confidence level 95%. It revealed that the main source of Pb is from 

anthropogenic input.

The normalization of copper (Cu) with (MZ), (TOM %) and 

(TCO3%) (Fig. 8, 9 and 10) show that, moderate positive correlation was 

found between Cu and (TOM %) (r = 0.50), and the main source of Cu is 

from anthropogenic input.

Also, the chromium (Cr) normalization with (MZ), (TOM %) and 

(TCO3%) (Fig. 11, 12 and 13) show that, the normalization of Cr with 

(TOC %), is moderately positive (r =0.49). It means that the main source 

of Cr is from anthropogenic input (Fig. 12).

Assessment of sediment contamination

In the present study, three approaches were employed to evaluate the 

sediment pollution; comparison with the background value, sediment 

quality guidelines and contamination factors. 

1. Comparison with the background value

The background values of the different elements were defined, depending on 

the international standards. The concentrations of Zn, Pb, Cu, Cr and Ni were 

greater than the elemental background concentrations. The concentrations of Mn 

at all stations were less than the background value.

2. Sediment Quality Guidelines (SQG) 

To evaluate the level of contamination, sediment was classified into 

three categories: Non-polluted, moderately polluted and heavily polluted, 

based on SQG of US Environmental Protection Agency (EPA). Pb, Cu, 

Cr and Ni show that, they considered as heavily polluted as shown in fig 

14, 15 and 16. Mn considered as Non-polluted.

3. Contamination Factor (Cf)

Contamination factor (CF) is defined as, the metal content ratio with 

respect to background level, and ranks the degree of sediment 
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contamination in four classes: CF < 1= low CF, as shown with Mn. 1

CF< 3 = moderate CF as shown with (Zn and Cr).3  CF< 6 = 

considerable CF as (Pb, Cu and Ni). CF  6 = very high CF. 

Pb> Ni>Cu > Cr > Zn > Mn 

Principal Component Analysis (PCA)

Principle component analysis (PCA) is applied on the multivariate 

data derived from the geochemical analysis of 40 sediment samples of the 

(EH) of Alexandria. The data contains seven variables, (Fe), (Mn), (Zn), 

(Pb), (Cu), (Cr) and (Ni). There is only one significant factor, which 

explains 92.40% of the variance in the data set that can be extracted. The 

largest Eigenvalue represents about 92.4% of the total variance. The 

corresponding normalized Eigenvector X1 is very strongly coupled with 

Fe with weighing factor of 0.965, coupled with Mn with a factor 0.147 

and weakly coupled with the remaining parameters. 

Fe < Mn < Cu < Zn < Cr < Pb < Ni 

The hot spots and cleanest stations were determined by using principle 

component analysis PCA it show that highest polluted area lies in the western 

part at El Boghaz and ship yard area and the cleanest area located in the eastern 

part of the harbor at El Silsila opening Fig (17, 18).
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Experimental estimation of adsorption feature of Fe-Mn crust 

as natural substance for radionuclide sorbent 

 [1-3]. 

.

 U-233, Np-237, Pu-238, Am-241 

 (  +8) .

 ( . 1). 

 Am 3.27E-9, Np 5E-6, Pu 5E-10, U2.00E-07 /

.

. 1.  (  35‰) 
Na 468 mmol kg-1 10-3

Mg 53 mmol kg-1 10-3

S 28 mmol kg-1 10-3

Cl 546 mmol kg-1 10-3

K 10.2 mmol kg-1 10-3

Ca 10.3 mmol kg-1 10-3

N(NO3-) 45 µmol kg-1 10-3

N(N2) 610 µmol kg-1 10-3

Sr 90 µmol kg-1 10-3

.

,  – 

 (  III)  I-1 I-2. 

 0.02-0.025. 

. 2. 
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. 2. 

Sample RT T2 

SiO2 4.64 9.06 

TiO2 1.39 1.54 

Al2O3 1.38 2.02 

CaO 11.71 3.24 

Fe2O3 19.48 21.31 

K2O 0.45 0.60 

MgO 1.14 1.35 

MnO 20.45 22.15 

Na2O 1.91 1.86 

P2O5 4.72 1.15 

S 0.27 0.17 

Total 67.55 64.45 

ppp 31.09 34.2 

Summ 98.64 98.65 

V 577 2 

Co 2880 4350 

Ni 2476 3396 

Cu 1220 1080 

Zn 591 511 

Sr 1557 1136 

Zr 637 550 

Mo 546 361 

Nb 58 49 

La 212 173 

Ce 1228 766 

 7 .

 U . 1. 

 95% 

 100% .

,

,

,

.



196

. 1. 

.

, ,

.

1. Scott T.B., Allen G.C., Heard P.J., Lewis A.C., Lee D.F. The extraction of 

uranium from groundwaters on iron surfaces // Proc. R. Soc. A. 2005. V. 461. P. 

1247-1259. 

2. Duff M.C., Coughlin J.U., Hunter D.B. Uranium co-precipitation with iron 

oxide minerals // Geochimica et Cosmochimica Acta. 2002. V. 66.  20. P. 

3533–3547.  

3. Koschinsky A., Hein J.R. Uptake of elements from seawater by 

ferromanganese crusts: solid-phase associations and seawater speciation // Marine 

Geology. 2003. V. 198. P. 331-351. 

We obtained the preliminary results of experiments by the absorption of 

radionuclides on the Fe- manganese crust. We studied absorption of U -233, Np -

237, Pu -238, Am -241 in the aqueous solution close one in composition to the 

sea water (+8pH). Results show the rapid absorption of radionuclides. Is more 

than 95% of the dissolved isotopic substance precipitate after several hours. This 

makes with its possible to assume the possibility of self-cleaning of process in the 

ocean from radioactive radioactive fallout of those falling into the ocean. 
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Underwater objectlogy as a new direction in marine geology 
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Started in 1994 complex geoecological and oceanologic works which are 

carried out for the purpose of search and inspection, the objects flooded in Baltic 
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sea containing the chemical weapon, have begun system inspection of the flooded 

underwater objects posing threat of occurrence of emergency situations and 

included limited enough set of methods. Stored for these years experience of 

works, the big file of the geological, oceanological and geoecological materials, 

the developed theoretical positions, the created modern hardware-methodical 

complexes, have defined a basis of a new direction of researches – «underwater 

objectlogy ». To define it it is possible as: «Underwater objectlogy – a science 

studying underwater objects, located at the bottom of water areas, in ground 

deposits or the hydrosphere, the having expressed borders and different on the 

testimonials from of surrounding environment».Thus, development of a new 

scientific direction – «underwater objectlogy » goes by the way of the further 

theoretical development and expansion of practice of researches on various water 

areas.
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Quantitative distribution and composition of particulate matter 

in snow-ice cover in vicinity of Is-fjord and Gronfjord areas, 

Svalbard archipelago

 [1, 2]. 

-

-  2008 

 2011 .  158 

, 28  134 .

-

, ,

.

 2008 . [3] 

, .

 1 ,  2,4  158,5 / .

 – 34,7 / .

, ,

 [4]. 

 61 -2 -1.

.

 2009 

. , . ,

.  [5]. ,

 0,3  0,9 / , ,

;  16,8  25,9 / ,

 ( .

). 

 9,2 / ,
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particulate suspended matter in the vicinity of Longyearbyen and Barentsburg 

area // Proceedings of the second workshop NorthPOP (Tromsø, Norway, 25–28 

May, 2009). Abstracts. P. 16. 

6. Caritat P., Hall G., Gislason S. et al. Chemical composition of arctic snow: 

concentration levels and regional distribution of major elements // The Science of 

the Total Environment. 2005. V. 336. P. 183–199. 

Results of studies of particulate matter in snow-ice cover in vicinity of Is-fjord 

and Gronfjord areas, Svalbard archipelago, are presented. Work is based on data 

collected during 2008-2011 period.  
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Chemical composition of lake sediments of North Fennoscandia
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,  10%, 

.

, ,

,

 20 ,

.

 1.  (X),  (min)  (max) 

 ( / . )  (sn)

- ,

1989-1993 2002-2004 2010 

X min max sn X min max sn X min max sn

Ni 33 10 83 20 32 12 72 19 36 8 85 20 

Cu 36 6 81 23 33 9 68 18 36 8 66 15 

Co 14 5 42 11 16 4 40 11 18 5 36 10 

Zn 91 33 185 49 101 47 173 35 100 48 181 37 

Cd 0.80 0.25 2.51 0.78 0.17 0.06 0.40 0.09 0.17 0.06 0.50 0.09 

Pb 3.8 0.5 15.0 4.1 3.2 0.7 9.2 2.3 3.8 0.8 9.4 2.3 

As - - - - 4.6 0.7 13.7 4.2 5.0 0.8 22.1 5.8 

Hg 0.040 0.016 0.110 0.032 0.037 0.003 0.111 0.025 0.050 0.008 0.146 0.033 

-

 0.3-0.6 / .

.  1-2 

/ .  Ni, Cu  Co ,

, ,

 20-  30-  XX 

 ( . 1). 

 " "  Ni 

Cu 

.  Pb 

XIX –  XX .  Pb 

.

.

 As  Cd,  XIX .

« »

 Ni, u  (  10-200 )
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 Ni  Cu, 

10-25 ,  10  ( . 2). 

 3-7 

 20-30 .
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 2010 .
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 « »  20 .
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,

.

In a result of investigations of a chemical composition of sediments of lakes 

of northwest of Murmansk Region and frontier areas of Norway and Finland the 

tendency of amplification of anthropogenous loading on watersheds of lakes is 

revealed, despite of decrease in emissions and drainage of polluting substances 

from the Mining-Metallurgical Company "Pechenganickel" last twenty years.  
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Macro- and Microelements’ Composition of the Black Sea 

Bottom Sediments’ Superficial Layer near the Strait of Kerch  
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47  5  110 .
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 0  84,2% 

.  – 85,2%. 

 CaCO3  23,2%, 

 – 19%,  – 2,6%,  – 2,23% ( . 1).  
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. 1. 

 1. 

0-5  ( )
 Valid N Mean Minimum Maximum Std.Dev.

Depth,  47 37,87 5,00 110,00 26,44 

Si,% 47 18,98 0,00 32,11 9,60 

Al,% 47 2,56 0,00 5,12 1,48 

Fe2+,% 47 1,26 0,00 3,30 0,84 

Fe3+,% 47 0,97 0,00 3,70 0,74 

Fe, Summ, % 47 2,23 0,00 7,00 1,51 

Ti,% 47 0,35 0,00 1,13 0,25 

Mn,% 47 0,08 0,00 0,39 0,08 

P,% 47 0,03 0,00 0,05 0,01 

Ca,% 47 6,64 0,00 24,09 5,73 

CaCO3,% 47 23,20 0,00 84,16 20,01 

Mg,% 47 1,14 0,00 4,15 0,88 

MgCO3,% 47 3,96 0,00 14,39 3,07 

CaCO3+MgCO3,% 47 27,16 0,00 85,21 20,61 

K,% 47 0,64 0,00 1,60 0,37 

Na,% 47 0,55 0,00 0,93 0,29 
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 2. -

 ( ) ( )

, - .
Pb× 

10-3
V×

10-3
Ni×

10-3
Cr×

10-3
Co×

10-3
Mo× 

10-5

12,0 10 1,2 7,0 2,0 4,8 0,8 7,1 

21,0 22 1,5 5,1 1,8 5,0 0,9 6,9 

34,3 16 1,8 4,7 2,0 5,0 0,9 7,3 

47,5 11 2,1 7,4 3,0 6,8 1,2 8,3 

75,7 6 2,8 10,0 3,3 7,7 1,0 8,5 

1,8 6,2 2,3 5,6 0,9 6,5 

( )

48,4
13 2,8 7,1 3,6 7,9 1,5 10,2 

/ 1,62 1,17 1,65 1,43 1,65 1,46 

,

Sn× 

10-4
Cu×

10-3
Zr×

10-3
Sr× 

10-2
Ti×

10-2
Mn× 

10-2
Zn×

10-3

12,0 2,5 1,6 10,2 5,7 25,8 6,1 5,1 

21,0 2,7 1,6 7,7 11,4 17,3 4,3 4,9 

34,3 2,8 1,7 6,9 11,6 11,4 3,3 5,7 

47,5 3,1 2,6 9,6 6,8 23,5 6,8 6,9 

75,7 4,7 4,0 8,8 5,0 21,7 6,0 8,2 

2,8 2,1 8,3 8,1 18,8 5,0 5,0 

( )

48,4
4,1 3,2 9,8 15,2 19,1 5,5 11,6 

/ 1,4 1,61 1,18 1,84 1,06 1,13 2,45 

 0  0,4%,  –  0 

1,6%  0  0,93%. 

. ,

 ( )

.

 2 

. ,  13 

.

 (  2). 

. ,

,  1,1 – 

2,45  ( . 2). 
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.: . ., . ., . ., .: , 1996. 502 .

3. . ., . .

. : -  « », 1979. 

Macro- and microelements’ composition of the bottom sediments’ superficial 

layer (0–5 cm) is studied on the Black Sea shelf near the Strait of Kerch with the 

depth range from 5 to 110 m. The bottom sediments’ pollution level is assessed 

for the zone of ground dumping at the depths from 48 to 55 m. 
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Geodynamic subgroup of geology-environment conditions of the 

north-western part of the continental slope of the Black Sea 
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// . . 1987. . 9.  3. . 34– 44. 
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116. 

The studying of geodynamic subgroup of geology-environmental conditions 

of the north-western part of the continental slope of the Black Sea have allowed 

to draw a conclusion, that geodynamical conditions of this region of the 

continental slope are one of the most favorable for the development of the 

resources its geology-ecological system. However, for a definitive answer to this 

question for a specific type of resource, special further investigations are needed. 
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Mercury investigation air, water and bottom sediments  
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 1 / . , ,

 1200-1400 .

,

,

. ,

.

 56  154 / .

, .

We sampled the concentration of Hg in air 2257 times during expedition from 

Vladivostok, to Derugin Basin Okhotsk Sea. Atmospheric monitoring of mercury 

along this track revealed high concentrations in the Japan Sea near the Asian 

coastline (2.6 ng/m3). By contrast, Hg in air values in the Okhotsk and Bering 

Seas averaged 1.6 - 1.7 ng/m3. The very high level of mercury concentration 

detected during this investigation over the Japan Sea is a likely reflection 

anthropogenic sources from mainland Asia and matches the analyses made by 

Dastoor and Larocque [2004].  
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Lead and zinc in surface layer of bottom sediments  

from the Chukchi Sea and adjacent areas 
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/ : Pb Zn 
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It's found out that Pb and Zn statistical backgrounds for surface layer of 

bottom sediments from the Chukchi Sea and adjacent areas are 11.3 and 98.2 

ppm, respectively. This is much lower than values specified in interim sediment 

quality guidelines. It confirms the general conclusion on favorable geoecological 

conditions in the Chukchi Sea. 
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Pabulum for reflection: geological, ecological and political 

aspects of depository and repository of nuclear materials
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This paper presents further consideration of the following interrelation in the 

energy production sphere: oil and gas business and international projects on the 

long-term storage of nuclear materials. There are discussed some Russian 

versions of construction of nuclear depositories as well as corresponding 

geological assessments. In particular, for the North-West Russia. 
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This paper describes the distribution of particulate suspended matter in the 

water in the area monitoring near the oil platform D–6 in March 2008. The main 

factors influencing the variability of the concentration of PSM in this period: the 

wave activity, abrasion coasts, currents. We obtained data distribution pattern 

corresponding to the concentration of PSM described previously as in the square, 

so in depth. 
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The authors propose a new approach to observing networks in the 

implementation of environmental monitoring technologies based on expert 

evaluation of the nature of the impact on the environment. 
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ANP is used extensively to rate quantitative characteristics of the systems 

with partial (or full) factor's influence. This article reviews the first experience in 

using ANP for geographical and ecological objects. 
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1. Metals in Coastal and Marine Environments. Swedish Environmental 

Protection Agenc , 2002. 35 p. 

2. . . . .:

, 1982. 190 .

Distribution of heavy metals (Cu, Cd, Pb, Cr, Hg) were studied in 2003-2010 

by the annual monitoring (2003-2010) of the bottom sediments in the Russian 

Sector of south-eastern Baltic and also in the area of the oil-platform D-6. 

Contents of all studied elements in sediments are in background levels and they 

are not contaminated by these metals.  
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A technique of selective, consecutive 7-phasic leaching of mobile forms of 

heavy metals from the sediments of the Azov and Black Seas is approbated. 

Content of elements of mobile forms show a following decreasing number 

(mobile forms in %): Mn (83)> Cu (41)> Pb (30)> Cd (29)> Zn (23) >Fe (10)> 

Co (4). Researchers have shown, that by total content the heavy metals in bottom 

sediments of the Azov Sea do not exceed maximum permissible concentration. 
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Radioactive research showed, that all of types of works on sea bottom in 

Posiet bay will not increase radioactive background of marine environment in the 

place of soil location. 
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Data of the concentration aliphatic hydrocarbons (AHC) in a suspension and 

bottom sediments in the region of Kravtsovsky (D-6) offshore oilfield in summer 

2011 are discussed. It is supposed, that time-to-time variability of HC 

concentration in comparison with 2008-2010 is caused by change the flax of HC 

from thickness of bottom sediments. 
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To assess the level of toxic metal (Al ., Al ., Mn, Pb, Cu, Cd, Cr, Va,

Zn, Fe) concentration in the bottom sediments in leman Kuyalnik and its around, 

the seasonal monitoring surveys have been held. The long-termed dynamics of 

changes in toxic metal content in various environments in the region has been 

traced.
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,  2009-2011 ,
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Describes the current state of the aquatic environment of the lake Baikal. Also 

describes the hardware and software used in the conduct of state monitoring of 

the aquatic environment of the lake. The data obtained on the one hand evidence 

of the purity of the lake water in general, and the other on the availability of 

individual areas with high concentrations exceeding the MPC of the chemical 

elements. 
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Results of studies of turbidity currents in coastal zone of a sea are presented. 

Work is based on laboratory experiments and field observations (Mzymta River, 

Krasnodar Region) data.  
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B, Rb, Cs, Sr, V, As, Mo, U) .

,

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

.

 (1) 

i a b r ( . .)

Na 15,1 0,574 0,999 

K 5,3 0,0207 0,999 

Mg 4,3 0,0686 0,999 
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. .- . . .: - , 2009. 240 .

Conservative behavior of dissolved forms of major ions (Na, K, Mg, Ca, SO4,

HCO3) and greater part of studied trace elements (F, B, Rb, Cs, Sr, V, As, Mo, U) 

was obtained in the Seryabryanka River mouth (Sihote-Alinsky reserve) in July, 

2009. Distribution of dissolved mineral phosphorus even during the vegetative 

period is supervised basically by chemical processes (desorption from river 

suspended matter) at supporting role of biological consumption. The behavior of 

dissolved organic phosphorus and silica was close to conservative. For barium 

intensive removal from a solution reaching 46% of concentration in river waters 

was observed that could be related with sorption on the suspended matter of the 

continental runoff. For yttrium and rare earth elements (La, Ce, Pr, Nd, Dy, Ho) 

sharp decrease in concentration of dissolved forms at initial stages of river waters 

penetration in the sea caused, supposedly, coagulation and flocculation of organic 

and organic-mineral colloids was established. 
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It is suggested to take into account sizes, geometrical forms, particle material 

densities of admixture, sand grains velocity, heterogeneity of their properties for 

ecological research development of transfer and of settling admixture as particles 

of contamination and sand grains.  

The research is conducted by a method computing modeling by particles and 

hydrodynamic method of point forces, due to which by obvious appearance 

fractal communication between motion of particles is traced, structure of 

environment (water) and, as a result, the same fractal spatial - temporal 

distributing of the considered objects. Fractal is a structure, consisting of parts 

similar to whole, from what ensues the fractal of the considering particles 

distributed in a liquid. Result of research of supra- above- molecular complexes 

in clean water is used, formative cells in the selected fluid space.  
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The present research is devoted to the analysis of the results obtained during 

the expeditions organized to study the content and distribution of mercury in the 

snow cover in winter 2008. Spatial distribution of mercury concentrations, s gross

in the surface layer of snow cover are presented. 
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Features of formation of geochemical structure of bottom sediments and near-

bottom waters are considered on an example of active dredging in the Neva Bay 

in 2006-2007. It is shown, that pollution of bottom sediments is kept longer, than 

in water thickness. Natural factors determine position of geochemical anomalies, 

anthropogenous - the quantitative contents of chemical compounds. Regional 

metallogenic background also influences on geochemistry of bottom sediments.  
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