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. ., . ., . ., . .
( . . . , , e-mail: gbatur@ocean.ru) 

 ( )

Baturin G.N., Lobus N.V., Peresypkin V.I., Komov V.T. 
(Shirshov Institute of Oc anology RAS, Moscow) 

Geochemistry of bed sediments of Kai River (Vietnam)  

, ,

 [1–6]. 

, ,

 [7–9]. 

 2010 .

, . ,

-  ( ).

. .- . . . .

. . . . . , .

 ICP-MS, 

Shimadzu-Europe TOC 5000V-CPH  SSM-5000A. 

,  (1  4) 

.

0.5  2%,  0.9%. 
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,

, .
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 [5]  [6]. , . .

 As, Be, Cr, Cu, Li, Ni, Sb, Sc, Sr. C 

 Cs, Mo, Pb, Sn 

Ta, ,  –  Ga, Nb  Rb.  

                 1.  (%) 

- min-max 

 [5]  [6] 

Al
222
O3 11.6–22.3 16.5 16.31 16.48 

CaO 0.4–8.2 2.33 3.64 3.63 

MgO 0.5–11.3 2.40 2.40 2.10 

Na2O 0.55–3.2 2.18 1.10 0.96 

K2O 1.8–2.5 2.20 2.58 2.03 

TiO2 0.27–0.7 0.50 0.65 0.73 

Fe2O3 2.4–6.2 4.48 7.19 8.31 

MnO 0.026–0.077 0.046 0.148 0.21 

P2O5 0.032–0.11 0.083 0.225 0.46 

S 0.30–0.59 0.33 0.12 - 

C  0.5–2.0 0.9 1.72 - 

 Ba, Co, Hf, V, Y, Zn  Zr, 

 – Ag, Bi, Th, Tl, U  W. ,

,  2  5 

 [6]. 

,

,

.

 ( ),

,  ( . 3) ,

,

 [5, 6]. 

92.8–174.7 /  112.7 / ,

 – 161.57  174.82 /  [5, 6]. 

,

 [10, 11], 

[12] ,

 [13].  
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:  0.98–1.63 

 0.55–0.84. 

                 2. 

min-max 

 [5]  [6] 

Ag 0.23–12 4.1 0.3 – 

As 7.4–23.6 15 14 36.3 

Ba 189–359 260 500 522 

Be 1.7–3.5 2.5 1.7 – 

Bi 0.95–2.1 1.4 0.3 0.85 

Hg 0.03–0.06 0.04 0.077  

Cd 0.02–0.13 0.085 0.5 1.55 

Co 4.3–12.2 7.7 19 22.5 

Cr 24.7–151 60 85 130 

Cs 5.7–8.6 7.5 5.2 6.25 

Cu 18.5–74.6 35.8 45 75.9 

Ga 14.2–29 22 20 18.1 

Hf 1.6–3.3 2.2 4.4 4.04 

Li 26–65.8 47 35 8.5 

Mo 0.78–4.5 2.6 1.8 2.98 

Nb 8.9–19.5 14.7 13 13.5 

Ni 10.8–96.6 42.7 50 74.5 

Pb 32.2–86.2 55 25 61.1 

Rb 89–131 105 77 78.5 

Sb 0.65–2.9 1.4 1.4 2.19 

Sc 6.7–13.8 10.5 14 18.2 

Sn 3.3–6.1 4.5 2.9 4.57 

Sr 37–544 172 150 187 

Ta 0.86–2.0 1.4 0.88 1.27 

Th 15.3–22.1 19 10 12.1 

Tl 0.59–0.95 0.77 0.56 0.53 

U 2.8–5.1 4.0 2.4 3.30 

V 43.3–101 73 120 129 

W 2.6–5.4 3.5 1.4 1.99 

Y 12.2–19.8 16 25 21.9 

Zn 63.9–119 84 130 208 

Zr 42–96.7 64 150 160 

,

, – ,

 (

60%) [10] , –  – 



7

,

 [11]. 

,

.

.

,

,

, , , ,

 [10].  

                  3.  ( / )

min–max

 [5]  [6] 

La 14.3–34.8 23.5 32 37.4 

Ce 43.1–81.0 60.9 68 73.6 

Pr 3.5–8.4 5.6 7.7 7.95 

Nd 13.3–29.9 21 29 32.2 

Sm 2.8–5.9 4.3 5.8 6.12 

Eu 0.36–0.97 0.62 1.4 1.29 

Gd 2.5–4.9 3.8 5.6 5.25 

Tb 0.41–0.73 0.58 0.79 0.82 

Dy 2.4–3.9 3.3 4.5 4.25 

Ho 0.49–0.81 0.64 0.90 0.88 

Er 1.5–2.4 1.9 2.6 2.23 

Tm 0.21–0.37 0.29 0.38 0.38 

Yb 1.4–2.5 1.9 2.5 2.11 

Lu 0.22–0.27 0.27 0.40 0.35 

TR 92.8–169.5 128.6 161.6 174.5 

Ce* 1.03–1.63 1.15 0.94 0.93 

Eu* 0.55–0.84 0.67 1.076 1.00 

,

. ,

– , .

,

. ,

– , .

,

, ,

 [5], 
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,

, , .

1. . . . .: . 1952. 366 .

2. . . . .: , 1974. 440 .

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

, ,  // .

. 1974. . 60. . 60–73. 

4. . . . .: , 1983. 160 .

5. . . . .: , 2006. 

175 .

6. Viers J., Dupre B., Gaillardet J. Chemical composition of suspended sediments in World 

Rivers: New insights from a new database // Science Direct. 2009. V. 407. P. 853–868. 

7. . ., . .

 // . 1988. . 301.  1. . 206–209. 

8. . ., . ., . ., . .

:  – –

 // . 1993.  5. . 709–719. 

9. . .: , 1976. 268 .

10. . . . .: , 2006. 

360 .

11. Gromet L.P., Dymek R.F., Haskin L.A., Korotev R.L. The North American “shale 

composite“: Its compilation, major and trace elements characteristics // Geochm et 

cosmochim. acta. 1984. V. 48.  12. . 2469–2482.  

12. . . ,

 // . 2003.  7. . 691–

695.

13. . ., . ., 

 ( ) // 

. 2011. . 38.  6. . 733–739.  

The geochemical investigation of bed sediments of Kai River and adjacent river–

born marine sediments revealed concentrations of most microelement as 

compared to average composition of world riverine suspensions. 
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. .
( , . ; e–mail: 

bel110863@mail.ru)

–

–

Belkina N.A.  
(Institute on Northern Water Problems of Karelian RC RAS, Petrozavodsk) 

Redox state of the barrier zone water–sediments in freshwater 

reservoirs on the example of Karelia lakes 

– –

.

, ,

–

.

– ,

.

,

, , . .

.

 105 ,  1  100 2,

 – .

, ,

.

.

–

,

( ),  ( , , ) ,

–  (Eh, pH, 

).

 2  60%. 

.

.  8 

54% ,

,  – 
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.

.

,

 –  [1–4]. 

–

. ,  Eh 

.  pH 

.

.

.  redox– .

–

.  Eh –  15 

. ,

 (0–5 ), 

,  «

» (2–8 ).  redox – 

.

 Eh  redox–

 ( .). 

–

 300–500 . ,

, .  Eh 

. .

.

,  –200 

.

 Eh 

. , ,

,

– , Eh ,

 200 ,  Eh  500 

,  Eh  [5]. ,

 Eh:  Eh 

,  [1, 6]. 



11

.  Eh ( ), pH  Fe, P, Mn,  (%) 

(  38 )

.

. , .

. , ,  2 .

.

.

 3 .

,  3 .

,

. ,

 (  15 ), 

 « »  « » ,

 (40 ),

Eh  pH  [7]. 
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, –

.

.

. ,

. ,

.

–

. ,

.

.

,  0.1 

100 .

 « — »

.

, ,

, , ,

. .

,  « » ,

.

 (

02–05–97508, 05–05–97508, 08–05–98811, 11–05–01140). 

1. . .

 // . , 2000. . 123–127. 

2. . ., . ., . .

 // .

2008. . 35.  3. . 472–481. 

3. .

 1992–1997 . / . . . . : ,

1998. 188 .

4. .

 1998–2006 ./ . . . . : , 2007. 210 .

5. . .

 // . 2005. . 32.  6. . 689–699. 

6. . .

 // . 2006. . 33.  2.  

. 181–187. 
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7. . .

 // 

 / .

2011.  4. . 35–41. 

Data analysis of the chemical composition of sediments of 107 lakes in Karelia 

was made. Features of the redox–state of the barrier zone of water–bottom in 

lakes of different origin and trophic status are shown. Oxygen consumption 

prevail under oxidation conditions, iron and manganese reactions prevail under 

reduction conditions. 
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. ., . .
( . . . , , e–mail: belyaev@ocean.ru) 

Belyaev N.A., Ponyaev M.S. 
(Institute of Oceanology, Russian Academy of Sciences, Moscow) 

Increase of organic carbon concentrations in the surface 

sediments on the western part of the Kara Sea 

,

– ,

 [1, 2]. 

.

 2007  2011 .

(54–  59–  « ») 

.

,  2–

(  40 ), ,

.

, .

 30 .

. .  TOC–Vcph 

Shimadzu  SSM–5000A.  250 

.

 0.17  3.15% .  (n=250, =0,63) 

 1.24% . ,

 [3]. 

,  50– ,

– ,

.

, ,

 (0–0.1 )

 (0.1–0.5 )  5-
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 ( .) 

,

. .

.  33% 

.

,  80% .

 150% .

.

 (3 ).

.

.

– .

 15 12 8 6 

 (> 10% .)

9 6 6 2 

. , % . 148 142 97 24 

. .

, % .

1.27 0.79 0.93 1.35 

. .

 5 , % .

1.27 0.87 0.99 1.52 

. , % 

.

1.66 1.12 1.31 1.69 

.

.

 5 , % .

39.5 35 35.7 9.7 

 ( , ,

), , –

.

, ,

 [2]. 

.

 (0–0.5 ).

– ,

.
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.

,

,

1. . ., . ., . . .

–  // 

. 2011. . 496.  2. . 228–232. 

2. . ., . ., . . .

 // . 2013. . 53,  5. . 643–679. 

3. . ., . .  / .

. . .: , 1999. 112 .

Based on studding of bottom sediment samples collected in two cruses of R/V 

Akademik Mstislav Keldysh, total organic carbon enrichment in the upper layer of 

bottom sediments was shown. Increasing of TOC concentrations were fixed in a 

fluffy layer and an uderfluffy layer of prevalent amount of studied stations. The 

average increase was more then 30% rel. Maximum increasing (150% rel.) was 

detected in the estuary zone of the Ob River. This phenomenon is typical for all 

studied area, independent of lithological composition and sampling region. 
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. .
1, 2

, . .
1
, . .

2

(1 , 2 , – – ,

e-mail: gardim1@yandex.ru; fed29@mail.ru)  

Gar'kusha D.N.
1, 2

, Fedorov Yu.A.
1
, Tambieva N.S.

2

(1Southern Federal University, 2Hydrochemical Institute, Rostov–on–Don)  

World Ocean as a reservoir of methane and elements of the gas 

balance

,

,

.

 [1, 2].  

. 1  (

)

, ,

, , .

 1. 

, /

( , ,

)

,

,

- 0.008–0.10

0.05 

0.01–350.0

0.25 

, , 1999; ., 1978; 

, 1984; , , 2009; 

., 2011; ., 2000; .,

2005; Bange et al. 1994; Brooks, Saskett, 1973; 

Frank et al., 1970; Lamontagne et al., 1973, 1974; 

Reeburg, Heggie, 1974; Seifert et al. 1999; 

Scranton, Farrington, 1977; Swinnerton, 

Linnenbom, 1967; Whelan, 1974 .

 0.003–0.10

0.05 

0.003–41.4

0.25 

, , 1999; , ,

1993; , , 1989; ., 

1977, 1979; , 1984; , ,

2009; ., 2005; De Angelis, Lilley 

1987; Emery, Hoggan, 1958; Lamontagne et al., 

1974; Takeshi et al., 1994; Watanabe et al., 1994 

.

- 0.04–0.11

0.06 

0.043–200.0

0.3 

., 1979, 1997; ,

, 1990; Lamontagne et al., 1973 

-

0.02–0.09

0.06 

0.01–8.83

0.3 

., 1996; , , 1995; 

, , 2010; ., 2000, 

2011; , , 2009; ., 

1995; ., 2000; .,

2005; Lamontagne et al., 1973 .
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. 1 ,

,  –  0.003  350.0 .

 0.11 / ,  0.05–0.06 / ,

,

0.25–0.3 / , . .  5 .

,

 [1, 3]. 

,  1 

–

,

,

.

, ,

 ( . 2).  

,

 (r = 0,92) 

 ( . 1). 

, ,

 ( ., 1994; ., 1995; .,

1995; ., 2001; ., 2000, 2004, 2005, 2007, 2010; 

, 1999, 2002, 2003, 2005; ., 2003; ., 2002; 

., 2004; , , 2005; ., 2005; ,

, 2009 .)

, , ,

, ,

, , . ,

,

,  – , . , . , .

( – , ), , ,

.

 [3, 5, 6] 

,

 (r = 0,77), 

 ( . 2). 

 98.3 . 3 (69 ),  64% 

.  (  1.7 
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) ,  [7] ,

, ,  [7] 

 (0.042 / ).

,  51% 

,  2 

,  19 .

 [2]. 

 2. ,

,

, . 2 *

, . 3
4 , /

4, . 3

,

,

,

, ,

,

,

–

76.97

300.19 

14.59

29.47 

91.56

329.66 

0.05

15010 

0.25

7368

0.07**

22378 

 147.04

637.2 

31.58

73.15 

178.62

710.36 

0.05

31860 

0.25

18288 

0.07

50148 

 64.49

255.81 

11.68

26.84 

76.17

282.65 

0.06

15349 

0.3

7752

0.08

23101 

4.47

11.44 

10.28

6.63 

14.75

18.07 

0.06

686

0.3

1989

0.15

2675

292.97

1204.65 

68.13

136.09 

361.10

1340.74 

0.05

62905 

0.26

35397 

0.07

98302 

, . 3/

4, . 3/
4, . 3/

4,

,

,

, ,

,

,

– 41

23

44

16

85

39

64

235

60

123

124

180

 87

44

110

34

197

78

131

243

144

127

275

182

 46

22

53

15

99

37

68

226

68

114

136

170

2

2

13

13

15

15

4

172

26

77

30

89

176

91

220

78

396

169

267

236

298

119

565

174

*  [4]. 

** ,

.

,

,  396 . 3 (  0.28 / ),
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 (44%) .

,

, ,

,  85%.  

y = 0,012x
1,4954

r  = 0,92

0,000001

0,00001

0,0001

0,001

0,01

0,1

1

10

100

1000

0,001 0,01 0,1 1 10 100 1000

4, /

,
/

y = 0,7977x + 1,9809

r  = 0,77

0

1

2

3

4

5

6

0 0,5 1 1,5 2 2,5 3 3,5 4

lg CCH4, /

lg
  
F

C
H

4
,

/
2

 1.

,

 2.

,

 (  5 

50 Tg  1  10%  (Cicerone, Oremland, 

1988; Bange et al., 1994; Prather et al., 1995 .). ,

 169 . 3  0.12 / ,  44  (

 365 ),

.  2.3 

,

.

, ,

,

, . ,

,

,

.

,

 565 . 3 (  0.4 / ).

,

 –  5%.  
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, . . ,

,

,

, ,

, ,

, ,

. ., 

.

 172  243 ,

–  77  127 ,

 – . ,

 (De Angelis, Scranton, 1993) 

 1.4  9 ,  ( ) –  2  1 

(Pulliam, 1993),  – 13  [5] 

, . – – , – 28  [5]. 

 12–05–

00420, –5658.2012.5, /  14. 18.21.0641. 

1. . ., . .  / . . . .

. .: , 2009. 576 .

2. . ., . ., . .

 // . 2011. . 441.  3. .

369–371.

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

: 2– ., . . – / – :  “ ”, 2007. 

330 .

4. . ., . ., . .

: . . . . .: . .

, 2004. 685 .

5. . ., . . . - -

 – :  « », 2010. 181 .

6. . ., . ., . .

 (

) // . – .

2012.  6. . 99–101. 

7. . ., . ., . ., . . . . , 1978. 

310 .

Calculated total dissolved in the water column of the World Ocean methane, as 

well as the amount of methane that is consumed during the day on its oxidation in 

water and emissions into the atmosphere.
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. ., . ., . .,

. .
( , . – – , e–mail: 

filatova@ssc–ras.ru)

Glushenko G.Y., Lujnyak O.L., Filatova T.B., Alyoshina E.G. 
(Institute of Arid Zones of the Southern Scientific Centre RAS, Rostov–on–Don) 

Phytoplankton dynamics in relation with seasonal variability of 

hydrochemical characteristics of the Taganrog Bay coastal 

waters  

,

« »  – 

. :

, ,

.

,  Chlorophyta, Cryptophyta, 

Bacillariophyta. Cryptomonas erosa Ehr. 

Plagioselmis punctata Butch.(Cryptophyta) 

 Cryptomonas.

760 / 3,  – 181 / 3,  – 142 / 3.

: 70% 

,  – 17%, 

 – 13%.  « »

.

, ,

 Bacillariophyta, Cyanophyta, Dinophyta, 

Chlorophyta, Cryptophyta. 

10544 / 3.  Bacillariophyta. 

 96%,  23%, 

 –  7% 

.

 (20 / ). 

– .
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.

 (137 / ).

,

 – 1458 / 3.

,  60%, 

- ,  30  10% .

 Cyanophyta: Microcystis pulverea (Wood) Forti, Lyngbya 

limnetica Lemm., L. contorta Lemm. 

,  2  13%. 

 Bacillariophyta, Dinophyta, Chlorophyta, Cryptophyta, Cyanophyta, 

Euglenophyta. 

 7018 / 3

Bacillariophyta: Diatoma vulgare Bory, Sceletonema costatum (Crev.) Cl.,
Cyclotella sp.

 70%, - – 

3%, - –  25%. 

.

,

.

 – . ,

.

 (48 / ).

 – ,

 – ,

.

 7048 / 3, :  – 72%, - – 21%, 

- – 8%. :

Chaetoceros sp., Nitzschia acicularis (Kütz.) Sm. (Bacillariophyta),

Gymnodinium lacustre Schill., Glenodinium pilula (Ost.) Schill. (Dinophyta). 

Oscillatoria planctonica Wolos., Planktothrix agardhii (Gom.) 

Anag. & Kom.  Cyanophyta 

 3–10%, ,

Lyngbya contorta
(43%) .

, ,

:  Chlorophyta  Cyanophyta 

 Bacillariophyta. 
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,

.

Pediastrum simplex 

Meyen, P. duplex Meyen, Tetraedron minimum (Br.) Hansg. (Chlorophyta)

 Cyanophyta Anabaena flos–aquae West, Lyngbya 
limnetica.  – 

12075 / 3.  90% 

, 7% – , 3% – .

 (8.55), 

.

(8.75).  8.37. 

.

,

 (3–4 / ),

 114 / .

 (47 / ).

,

 – 5729 / 3.

 Chlorophyta  Cyanophyta. 

Planktothrix agardhii (Gom.) 

Anag. & Kom. (Cyanophyta), Oocystis borgei Snow, Dictyosphaerium 

pulchellum Wood. (Chlorophyta). 

 Bacillariophyta: Navicula ramosissima (Ag.) 

Cl., Chaetoceros sp., Cyclotella menenghiniana Ktz. ,

 81%, - – 15%, 

- – 4%. 

,

. – ,  84% 

 Cyanophyta 

P. agardhii.
 36–44% .

Cyanophyta, Bacillariophyta, Chlorophyta, Cryptophyta, Euglenophyta. 

 Cyanophyta. 

5867 / 3. Oscillatoria sp., Microcystis 

pulverea.  78%, -

– 12%, - – 10%.  Cyanophyta 

 (

49  90% ), 

- ,  54–

73% - .
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 ( )

 (7.58), 

.  (6.95). 

. .

 (42 ).

,

 – 5069 / 3,

Oscillatoria amphibia Ag., Anabaena flos–aqua, Microcystis pulverea 

(Cyanophyta), Surirella ovata Kütz., Navicula sp (Bacillariophyta).

:

 69%, - –16%, - – 15%. 

Oscillatoria sp., O. amphibia, . planctonica, Microcystis pulverea, 

Anabaena flos–aqua, Lyngbya limnetica, L. contorta, Planktothrix agardhii, 

Aphanizomenon flos–aquae Ralfs ex Bornet & Flahault, Gomphosphaeria 
lacustris Chodat, Merismopedia minima Beck, M. tenuissima Lemm. 

40 77%. 

Bacillariophyta, Dinophyta, Cyanophyta, Chlorophyta, Cryptophyta. 

yanophyta  Chlorophyta. 

 9616 / 3. , ,

Oscillatoria amphibia, Anabaena flos–aqua, Gomphosphaeria 

lacustris, Microcystis pulverea.
 53%. 

 – 32%, 

 – 15%.  8.35. 

 ( ) .

.

 (

), 

.

.

 – .

.

(560 / ), .

.

 Cyanophyta 

, ,  45–48%. 

 –  64  82%. 
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 Bacillariophyta, Cyanophyta, Chlorophyta, Cryptophyta. 

 Cyanophyta,  66% 

.

 8246 / 3.

 89%,  2%, 

 9%. 

, .

.  (

)

.

 21 %. 

Planktothrix agardhii, Gloeocapsa turgida (Kütz.) Hollerb. 

Emend, Synechocystis salina Wisl., Oscillatoria planctonica.

–

Navicula Bory. 

,  « »

,

,

,

,

, ,

.

 ( ,

, ,  N:P, 

, , ,

.). 

,

 « »

.

In this paper, an attempt was made to identify the hydro–chemical conditions of 

the environment, which are the prerequisite of "bloom" of algae in desalinated 

part of the Azov Sea – in the Taganrog Bay. Purpose: to investigate changes of 

taxonomic composition and quantitative indicators, as well as changes in the 

equity of various fractions of the phytoplankton biomass in it against the seasonal 

variability of hydrochemical characteristics of the coastal waters of the Taganrog 

Bay.
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. ., . .
( . . . ,

, , –mail: yurgur@list.ru)

,

Gursky Yu.N., Demin K.A. 
(Lomonosov Moscow State University, Geological Faculty, Moscow) 

Special features of geochemistry of bottom sediments of the 

astern Mediterranean, the Levant Sea 

.

,

.  1.5 ,

 5  5.1 . ,

,

 [1].  

,

.

 (1–3 ) ,  [2]. 

. –

,

,

 [3, 4]. 

-

 1973 . [5]  « »

( ).

[3–8].  7  167 .

 1988–1989 .  II-  « »

. 201–246 – ,

. .

 6 .

 209 

 33  ( . 1). 

pH  Eh  [3, 6–12].

, ,

, , .
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, .

: Mg, Al, Si, P, S, Cl, K, Ca, Ti, Mn, Fe, Cu, Ni, Zn, As, Rb, Sr, Y, Zr 

 ( ).

 1. 

 ( ), 

.

.

, ,

,

,

 ( . 2). 

 98  13  5 ,

 2000 .

 [13]. 

.

 ( .).  
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.

– .

:

–

– . –

, –

, .

 [11]. ,

=38.5–41.5 / ,

. . 208  42.6 /  ( . 20–40 )  53.3 /  (180–203 ). .

242  42.6 /  ( . 0–7 )  112 /

(397–410 ). . 244 

: =264.5 /  ( . 0–15)  260.7 /  (513–520 ). 

–  >90 

– –  Eh=  –63 

 – 186 =7–7.3.  0 170 

,  – -

.  ( )

 ( )

Mg, % 6.13 5.51 1.25 2.00 11.21 9.12 

Al, % 9.37 8.11 2.22 3.02 18.88 12.58 

Si, % 25.77 19.61 9.58 11.00 48.59 45.54 

P, % 0.62 0.55 0.25 0.01 0.85 0.74 

S, % 0.11 0.23 0.03 0.03 0.50 0.55 

Cl, % 1.33 3.91 0.32 0.41 6.19 12.95 

K, % 1.34 1.27 0.61 0.57 2.29 1.98 

Ca, % 19.67 16.79 4.95 8.09 32.55 24.32 

Ti, % 0.56 0.44 0.01 0.06 1.13 0.74 

Mn, % 0.76 0.09 0.02 0.01 14.49 0.42 

Fe, % 4.85 4.00 1.65 0.81 10.05 6.12 

Ni, ppm 57.20 80.42 5.27 15.59 194.43 142.2 

Cu, ppm 36.87 47.78 0.10 0.10 127.74 277.0 

Zn, ppm 42.39 36.23 12.76 10.42 86.19 59.94 

As, ppm 8.49 6.67 0.10 0.10 52.94 20.39 

Rb, ppm 40.96 36.52 13.26 13.21 81.7 61.74 

Sr, ppm 573.89 447.0 163.14 112.5 2330.2 1025 

Y, ppm 12.32 8.10 0.45 2.38 32.53 18.23 

Zr, ppm 75.06 63.98 0.10 15.88 227.21 103.4 
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 2. 

( )  ( )

– –  Eh 

= –162–168 = 6.2–6.4. .

 Eh  +595  –350 .

: 1) 

; 2) 

.  1– –

, ,

.

 1–  – 

 (37% ),  Si, Al, K  Rb. 2–  Fe–Ti 

 (14%),  Zn, Zr, Y. 3–  (9.5%) 

 Mn 

h.  Mn, Cl, Eh, 

.

 2–  48% 

.  Cl, .

, : Si, Al, K, 

Ni, Ti, Fe , . 2–

 (16% ),  S . 3–

– : Ca, Mg, P. 

.
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The deep sea sediments from Columns selected in 1989 during the II voyage NIS 

“Moscow University” were studied (18 elements were determined in 98 samples). 

Earlier in them were in detail studied the chemical composition of interstitial 

waters [of 11]. The factor analysis of the obtained results was performed. 
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Contribution of carbonate biominerals into the trace metals’ 

accumulation in bottom sediments  

 50% 

 [1]. 

,

,  [2]. 

 – 

 – , ,

 Bivalvia. 

, ,

. ,

 (

, , ) :

.

,

,

 ( , , ), 

 (  Bivalvia). 

 (As, 

Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb) .

,

,

, .

 Globigerina, Globorotalia, Globigerinoides, Orbulina 

., 

– –

,

. . .  4380 

.

,

 Leica, 
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 ( ) SEM CamScan MV2300 –

 INCA Energy 200 ( ), 

–  WILD M3C, JSM–U3  6000–10000 .

,

 – 

( . 1).  

)    )

 1. :  ( )

 ( ).

–

 ( )

, – –

( – ) [3–6]. 

 – 

Mytilus spp. ( , )

,  Mn  Ni 

 (  97%),  Fe, Pb, Cr, As, Se, Cd  60–

80% .  (44–55%) 

 Zn, Hg  Co, 

 Ag  Cd. 

 (  20 

72 ) , , , .

 (  >0,1 )

(  400 ) –

 859  « »,

–  (8 39’ . ., 4°44.40’ 

. .,  4380 ). ,
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: , .

 –  6 .  0–20  25 . .280 

,  21.5 

 28.5  [7].  50– ,
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.  (>350 )

,

,

 (  4800 ).  
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 ( . 2).  Fe  Mn 

. 859, 

,

 – Co, Ni, Cu, Cd  Pb,  Cr  As ( . 2). 
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. 2436, . .  – 

– .

,  11–

05–01118 ; –618.2012.5. 

1. . .

// . .; , 1977, .87–171 

2. . . . .: . 1978. 392 .

3. . ., . ., . . .

–1 (

– ) // . 2011. . 51.  3. . 505–520. 

4. . ., . .

 (

). //  XIX . . ( )

. .: , 2011. . IV. C. 33–37. 

5. Demina L.L., Oskina N.S., Gablina I.F. Elemental Composition of the Foraminiferal 

Tests in the Atlantic Ocean // Proceedings of the Sixth International Conference 

“Environmental Micropaleontology, Microbiology and Meiobenthology”. September 19–

22, 2011. Moscow. 2011. P. 79–82. 

6. . ., . .

. // 

,  110–

. . . – , 25–29  2012 . – . . ,

2012. .2. . 14–16. 

7. . . –

. . .– . . . ,

1987.

8. Boyle E.A. Manganese carbonate overgrowths on foraminiferal tests. // Geochim. 

Cosmochim. Acta. 1983. V. 47. P. 1815–1819. 

New data on the trace metal composition of the major calcificying organism’s 

contribution into the bottom sediments of the Atlantic Ocean are shown. Type of 

Fe, Mn, Co, Cd, Cu, Ni and Pb distribution in planktonic foraminifera’, 

pteropoda’ and coccolite’ tests along the sediment core reflects the geochemical 

conditions of sediment formation. 
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Comparative data of the microelement composition of phaseolin 

and mussels in Kerch pre–straight zone of the Black Sea 

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

(Mytilus galloprovincialis Lam.)  (Modiolus 

phaseolinus) 

.

 «  – 25»  10–150 

 – 

 1989–2010 .

,

 [1–3].  

,

, .

 2–5 

, .

 21–23 /

 31  60 

.

 41–70 

 12–13 / .

 10  22 / .

 14.3 / ,  – 5.6 / . ,

,

 22–30 , 51–60  71 .

: 31–40, 41–50, 51–60  61–70 .

 1.6–4.0 / .

 « » .
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 – 1.6–2.0 

/ .

: 22–30, 51–60  71–80 .

 3.2–5.6 / .

 5–6 ,

.

 (97.4 / )  51–60 .

.

 (31–65 )

 86–97 / .

 0.004  0.07 / . ,

,

.

, , , , .

,

. ,

, , ,

 51–60 ,  2–2.5 .

 2–5 ,

. ,  50% 

.

 22–30, 51–60  71–76  4.8, 

5.6  5.0 / . ,

 ( ) .

 5.2  6 / .

 ( . 1.).  8 

 ( )

, .

,

 60–110 , ,

.

 (4.5 

/ ),  (3.07 / ).

 22–30, 51–60  71–76 

 4,8, 5,6  5,0 / .

 22–30 , 51–60  71–80 ,

 5.7, 5.6  6 / .  2.5 
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, .

 ( ) .

 1. 

, , /  (

)

Mn Ni V Cr 

,

–
,

.

.

.

.

.

.

.

.

.

05–10 22 520 440 7.8 3.2 12.5 4.2 18.9 5.5 

11–20 28 544 450 8.6 3.5 14.8 5.3 22.4 6.8 

21–25 20 621 498 12.3 4.6 22.3 7.6 34.6 9.3 

 70 561.7 462.7 9.6 3.8 16.5 5.7 25.3 7.2 

 1. 

Cu Pb Zn Hg 

,

–
,

.

.

.

.

.

.

.

.

.

05–10 22 12.5 3.5 1.8 2.4 118 56 0.0019 0.0011 

11–20 28 16.3 4.6 2.2 3.5 132 68 0.0029 0.0015 

21–25 20 19.5 7.3 3.3 4.5 145 77 0.0033 0.0022 

 70 16.1 5.1 2.4 3.5 131.7 67.0 0.0027 0.0016 

 2. 

, / ,

 ( )

Mn Ni  

/ /

 304 241 1.26 11.2 3.7 3.03 

 561.7 462.7 1.21 9.6 3.8 2.54 

/  0.54 0.52   1.17 0.98   
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 2.

V Cr  

/ /

 19.2 5.1 3.76 16.9 4.3 3.93 

 16.5 5.7 2.90 25.3 7.2 3.51 

/  1.16 0.89   0.67 0.60   

 2.

Cu  Pb 

/ /

 14.3 5.6 2.55 3.1 4.5 0.69 

 16.1 5.1 3.14 2.4 3.5 0.70 

/  0.89 1.09   1.27 1.30   

 2.

Zn Hg  

/ /
 76.6 –   0.0326 0.0086 3.79 

 131.7 67 1.97 0.0027 0.0016 1.69 

/  0.58     12.07 5.38   

:

: Mn > Zn > V > Cr > Cu > Ni > Pb > Hg; 

: Mn > Cu > V > Pb > Cr > Ni > Hg; 

: Mn > Zn > Cr > V > Ni > Cu > Pb > Hg; 

: Mn > Zn > Cr > V > Ni > Cu > Pb > Hg; 

 54%  52% , .

, ,  16–17% ,

 2–11% , .

, :  –  67,  – 

60%. .
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.

, , ,

30%. 

, .  12 

, ,

 5.5 , .

1. . ., . .

 // :  XIX 

 ( ) . ( , 14–

18  2011 .). . IV. .: , 2011. . 43–47. 

2. http://www.geokhi.ru 

3. . ., . .

. .: , 1986. 160 .

4. . ., . ., . .

,

 // 

. .: . 1988. . 58–75. 

5. . ., . . . .: .

. . 1981. 152 .

The article presents quantitative data of microelement concentration (Mn, Ni, V, 

Cr, Cu, Pb, Hg) in the soft tissues and shells of mussels (Mytilus galloprovincialis 

Lam.) and bean–shaped phaseolin (Modiolus phaseolinus) gathered at the Black 

Sea shelf from Feodosiya to Anapa zones. The analysis of microelement 

concentration in different size–groups was conducted and was followed by the 

comparative analysis of concentration volumes. 
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Microelement composition of mussels of various attachment 

backgrounds and bottom materials at the Caucasian area of the 

Black Sea shore 

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

 ( )

.

, ,  ( ,

, )  ( )

 0.5–4 .

,

. . .  [1]. 

 [2, 3]. 

 3–4 .

, , . ,

, ,

( . 1, . 1–3).  

,

.

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

 (

),  ( ),

. . .

,

.

 [4].  
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.

, – ,

 –  [5, 6]. 

.

 1. ,

.  – . , 2008–2010 . ( )

 2. ,

.  – . , 2008–2010 . ( )
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 3. ,

.  – . , 2008–2010 . ( )

 1. 

,  ( .  – .

, 2008–2010 .), %  ( )

10–2 % 10–3 %

Mn Ni Cr V Cu Zn Pb 

5.06 1.18 2.05 4.48 1.90 10.89 0.54 

5.60 1.36 2.25 4.10 1.50 9.55 0.56 

( )

5.20 1.20 1.64 3.71 1.31 7.91 0.42 

4.91 1.14 1.41 3.05 1.18 10.09 0.44 

.

:

. :

.

,

.
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 2. 

,  (

, 1989–1990 .), %  ( )

10–2 % 10–3 % (

) Mn Ni Cr V Cu Zn Pb 

(10–27 )
2.88 1.03 1.40 1.69 1.38 7.64 0.24 

(28–37 )

2.85 1.16 1.58 1.85 1.50 10.51 0.30 

(40–50 )

3.08 1.21 1.64 2.22 1.49 8.41 0.41 

1. http://www.geokhi.ru

2. . .

. .: , 1989. 192 .

3. . ., . ., . .

,

 // 

. .: . 1988. . 58–75. 

4. . ., . .

 // :  XIX 

 ( ) . ( , 14–18  2011 

.). . IV. .: , 2011. . 43–47. 

5. . ., . . . .: .

. , 1981. 152 .

6. . ., . .

. .: , 1986. 160 .

The article provides the analysis of certain microelement concentrations (Mn, Ni, 

Cr, V, Cu, Zn, Pb) in soft tissues of mussels at Russian coastal area of the eastern 

Black Sea shore from Kerch pre–straight zone to the city of Adler. The mussels 

were extracted from such attachment backgrounds as iron piles, concrete frames, 

stones of natural origin, the mussel plantations and, besides, from a variety of 

bottom materials, such as, sand, silt–covered shelly ground and mytilus ooze 

within the range of 10 to 50 meters. According to the concentration the elements 

in the tissues of mussels are descending in the following way: concrete  iron 

stones  mussel plantations. According to the bottom material the succession is: 

mytilus ooze  silt–covered shelly ground  sand. 
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Radium and thorium accumulation by xenophyophore in the 

bottom sediments of the Pacific Ocean 
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 [1–6]. 

,

 ( ). 

 ( , Sr, Zn, Cu, Pb)  U, Th, 

Ra,  [7–10]. 

,

.

–

– .

–

 ( 

<1 /1000 ).

–

[11, 12]. 226Ra

 [13]. 226Ra

 0.041±0.003 / ,  2 

[13]. 238U 232Th 

 4.9 – 8 /  7,7 / . [4, 14]. 226Ra

–

 16.72 –21.4 10–12 /  [11]. 

. . .

226Ra 232Th
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 GC–3020 

–60 (1.332 ),

30%,  1,8 .

 GENIE–400 PC. 226Ra 214Bi 

(  609 ), 232Th 228Ac (  583.909 ).

, ,

.
226Ra

232Th .
226Ra  [9, 8] .

226Ra –

–

Occultammina profunda –  [9] 

Shinkaiya lindsayi sp.nov  [8]. 226Ra

 (0.143±0.014 /  0.165±0.017 / , O.

profunda  Shinkaiya lindsayi sp., ), 
226Ra Reticulammina spongiosa (0.061±0.0041 / )

Galatheammina sp. (0.076±0.019 / ). Reticulammina spongiosa

 3070 , Galatheammina sp. –

 2010 .

 ( )
226Ra – .

226Ra – ,
226Ra .

226Ra

0.006 /  (1.62 10–13 / ) [15]. 
226Ra  0.041±0.003 /  [13].  Ra/Ba 

–  0.8 10–8,

 0.65 10–8  [16] 
226Ra – ,

 16.72–21.4 10–12 /

(0.62–0.79 / ) [11],  9 , –

(0.086 / ). , 226Ra

.
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.  ( / . .)

232Th 226Ra

1 –

13o13 . .

134o51 . .

Xenophyophorea, 

Psamminidae (Psammina sp.)

126±0.07

2 – Stannophyllum radiolarium 0.017±0.005 85±0.44 

3 –

11o52 . .

136o06 . .

Spiculammina delicata 0.40±0.08 1355±0.72 

4 –

11o52 . .

136o06 . .

Spiculammina delicata

5485

0.67±0.04 985±0.61 

5 34o24 . .

171o30 . .

Galatheammina sp. 

2010

 0.076±0.019 

6 –

11o30 . .

152o11 . .

Reticulammina spongiosa 

3070–3080

 0.061±0.0041 

7 –

 [9] 

Occultammina profunda 8260  *0.143±0.014 

8

 [8] 

Shinkaiya lindsayi  *0.165±0.017 

9 20o01 . .

121o59 . .

Actinia 0.04±0.006 <0.001 

10 20o01 . .

160o06 . .

Bivalvia 0.004±0.001 <0.001 

11 20o01 . .

160o06 . .

 0.06±0.004 4.7±0.7

12 10o29 . .

140o00 . . (Foraminifera Globorotalia, 

G.tumida, Pulleniatina 

obliquiloculata, Globigerina 

bulloides)

0.0046±0.001 0.112±0.006

13 10 o 29 . .

140 o 00 . .

 1.8± 0.11 4.8±0.6 

* 226Ra 226Ra/

C

1. . .  / . . . .:

, 1964. 295 .
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226Ra and 232Th concentrations in xenophyophores and bentic organisms of 
northeast and southwest part of the Pacific Ocean are measured. 226Ra
concentrations in the xenophyophores of the area Klarion–Klipperton are in 10 
times more than concentrations in other regions of the Pacific Ocean that is 
caused by increase of 226Ra concentration in the environment. 
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On the materials of the cruise 59 of R/V "Akademik Mstislav Keldysh" fluxes of 

phosphorus, nitrogen, silicon and inorganic carbon between the water and the top 

layer of sediment were calculated. The highest intensity of exchange at water–

sediment interface is marked on the shelf–break as well as at the beginning of the 

Yenisei Gulf. Vertical gradients of nutrients and oxygen content in 20–cm layer 

of bottom water were observed in places of high flux intensity of matter between 

water and sediment.  
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Al, Fe, Ti, Mg, Ca, P, S, Na, K, Mn, Cr, Ni, Cd, V, Zn, Cu, Pb, Sb, Bi, Sn, Ag, 

Li, Co, As, Zr and Mo were first determined in surface sediments from the river 

Khai – Nha Trang Bay estuarine system of the South China Sea. Element 

abundance, distribution and partitioning on the river–sea geochemical barrier 

were studied.  
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Forms of iron and microelements in sediments from the Khai 

River – Nha Trang Bay estuarine system (South China Sea) 

 ( )

 « » ,

,

, ,

 [1]. 

 [2].  

2010–2012 .

/  Cu, Zn, Ni, 

Pb, Cr , , Ag  – 

 [3].

, ,

,

 ( )  [4]. 

 Fe, 

– ,  Mn, Li, Cu, Zn, Ni, Pb, Cr  Ag 

.

,  2010 . ,

.  Fe, Mn, Li, Cu, Zn, Ni, Pb, Cr  Ag 

–

–7, Thermo Scientific, .
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–  Hitachi 180–80 

. . . .

.

 ( . 1–2, . 1).  

 1. 

–

 [5] 
 [5] 

–

[6] 

–

[5, 6] 

Na2S2O4·2H2O

pH 6.5–7 

H2C2O4 +

NH4C2O7

pH 3.2–3,3 

25% CH3COOH 
2M HNO3

–  Fe 

–

 Fe 
 Fe 

–

 Fe 

 1. 
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 2. 

Fe Mn 

1 16800 14000 2850 1230 608 285 160 174 156 120 

2 25900 18500 4125 2000 1405 200 100 78 73 70 

3 23100 11200 3150 1800 1476 200 44 39 39 38 

4 33600 12940 5280 3100 1990 377 74 80 82 70 

6 43400 18800 5250 /  2440 354 80 98 /  72 

8 38500 10400 6345 4300 1840 593 152 162 256 193 

 30217 14307 4500 2486 1627 335 102 105 121 94 

Zn Pb 

1 65.1 2.7 2.3 4.7 3.1 32.2 1.3 3.8 12.7 7.6 

2 64.5 4.2 4.2 5.5 4.8 47 0.65 7.7 23 12.4 

3 63.9 3.5 4.5 7.5 6.8 86.2 0.78 4.9 16 11 

4 96.4 3.5 4.1 10 7.5 82.5 0.52 4.5 22.5 11 

6 119 / / /  12.5 49.8 / / /  13.5 

8 97 0.52 3.7 12.5 4.2 46.1 0.26 0.6 18 12.7 

 84.3 2.9 3.8 8.0 6.5 57.3 0.7 4.3 18.4 11.4 

Li Cr 

1 26.3 0.10 0.10 0.1 0.1 24.7 2.1 0.10 0.9 0.7 

2 32 0.10 0.10 0.5 0.5 28.1 3.3 1.3 1.4 1 

3 34 0.10 0.10 0.5 0.10 34 2.3 0.7 1.3 1 

4 44.4 0.10 0.5 0.9 1.0 151 3.6 2 2 1.5 

6 56.3 / / /  1 53.5 / / /  1.9 

8 65.8 0.10 1.8 2.6 1.2 75.7 1.4 2.4 2.8 2.7 

 43.1 /  1.2 0.9 0.7 61.2 2.5 1.6 1.7 1.5 

Cu Ni Ag   

   

1 18.9 0.10 2.2 3 0.2 10.8 0.3 1.2 0.2   

2 18.5 0.10 2.2 2.2 0.4 12.4 0.4 0.2 0.2   

3 69.2 0.10 3 3.2 1.3 20.5 1 11.6 0.10   

4 74.6 0.10 2.4 2.9 0.4 96.6 1 12 0.10   

6 27.3 / / /  0.8 19.3 /  0.4 /    

8 30.6 0.10 0.8 1.7 0.2 35.8 2.5 2.4 0.10   

 39.9 /  2.1 2.6 0.6 32.6 1.0 4.6 0.2   

 (1.6–4.3%) .

 3% 

 (2.5%), 
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 (6.5%).  Fe (

, « »),  16–72%  Fe 

.

.

 Fe ( , « »), 

 27  80 %  Fe 

( . 2, . 1). ,

 (« », 40–80% 

 Fe, 11–66%  Fe), 

 Fe (« », 20–60%  Fe, 

13–17%  Fe). 

 Fe .

 Fe  12–

17%  Fe ,

 (2850 

6345 / )  1  8. 

–

Fe(OH)3, .

 (

)  ( )

.

,

 [2]. ,

 Mn, Li, Zn, Pb  Cu, 

,

–  ( . 2).  « »

 30%  Mn, 1.2 %  Pb, 3.4 %  Zn, 

2.7%  Cr.  « »  31 % 

 Mn, 7.5%  Pb, 4.5%  Zn, 5.3%  Cu, 2.6%  Cr 

2.7%  Li.  Mn, Li, Zn, Pb  Cu , ,

,

 Cr 

Fe .

 [5, 6]. ,

, ,

,

.

,  (« »), 
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36%  Mn, 32%  Pb, 9.4%  Zn, 8%  Fe, 

6.5%  Cu, 3%  Ni, 2.7%  Cr  2%  Li. 

 (« »), 

,  28%  Mn, 20% 

 Pb, 7.7%  Zn, 5.4%  Fe, 2.4%  Cr, 1.6%  Li  1.5%  Cu. 

: 1) Ni, Ag, Li, Cr  Cu – 

« »; 2) Fe  Zn – « »; 3) Mn  Pb –

« ».

 (

)

: Ag<Ni<<Li<Cu< Cr<<Fe<Zn<<Pb<<Mn.

1. . .  // . 1994. . 34.  5. 

. 735–747. 

2. . . . .: . 1982. 160 

.

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

 –  – 

 // .

4. Motuzova G.V., Hong Van N.T. The geochemistry of major and trace elements in the 

agricultural terrain of South Viet Nam // Journal of Geochemical Exploration. 1999. V. 66. 

P. 407–411. 

5. . . . .: . 2006. 

400 .

6. Loring D.H., Rantala R.T.T. Manual for geochemical analyses of marine sediments 

and suspended particulate matter // Earth–Science Reviews. 1992. V. 32. P. 235–283.  

Total, non–silicate, amorphous, acid soluble and labile forms of Fe and 

microelements (Mn, Zn, Pb, Li, Cr, Cu, Ni, Ag) were determined by selective 

extraction in the surface sediments from the river Khai – Nha Trang Bay 

estuarine system of the South China Sea. The potential bioavailability of trace 

heavy metals that were found most abundant in the regional sediments was 

estimated as low for Cr, Cu, Ni Ag (and Li), moderate for Zn (and Fe) and 

heightened for Pb (and Mn). The most bioavailable microelements in sediments 

that were studied were scavenged by amorphous iron oxyhydroxides in the course 

of estuarine sedimentation. 
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The influence of nanoplankton on the aggregative stability of 

natural colloidal systems under different salinity 
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. ,

.

 2. 

1. . .  // . 1994. . 34. 5. .

735–747.

2. . ., . .

 ( ) // 

. 2009. . 49.  1. C. 53–60. 

The aggregative stability (particle size) of some model colloidal systems 

(bentonite, kaolinite, ferric hydroxide) were studied under different salinity 

conditions using Zetatrac (USA). The impact of microbial community on the 

investigated systems was estimated under increasing salinity. The growth of 

colloidal kaolinite and bentonite particles did not depend on the presence of 

nanoplankton. The growth of ferric hydroxide particles in the presence of 

microorganisms was observed under less salinity comparing to control 

experiment. 
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Review of some mathematical models that were applied for the 

studying the Black Sea hydrogen sulfide zone  
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Review of publications with descriptions of mathematical models developed 

various scientific groups is prepared. It consists also the analysis of some study 

results of the Black Sea hydrogen sulfide zone. The basic aim of this review is to 

determine the general approach for different groups of researchers (analytics and 

modelers) in respect of mathematical modeling as an original scientific direction 

of studies. Analysis of existing models and obtained results is important as a 

consequence of modern improved methodology of water sampling and analytical 

determination of small concentrations of reagents in a zone with combined 

presence of oxygen and hydrogen sulfide.
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In traditional hydrometeorology and physics of ice in the analysis and the forecast 

of development of durability and terms of thawing of an ice cover degree days of 

a frost and drift are considered only. However there are situations when ice 

doesn't maintain settlement loadings and abnormally early thaws. The reason in 

methane and metanotrophic microorganisms, structurally and functionally 

specialized on its use as a carbon and energy source. Mass decontamination of 

methane happens in boggy water areas and at activization of earthquakes in 

places of congestions of hydrocarbons. The energy which is distinguishing at 

bacterial oxidation of methane, turns monolithic ice into the porous. At a 

hummocking of porous ice doesn't maintain loads and of its surfaces there are 

gray products of a metanotrophic and detrite that reducing albedo, promote 

insolation thawing. Seismic sediment detachment degassing lifted to a surface 

water detrite, reducing a photic layer, favors to warming up of surface water. As a 

result, drifting in seismogenic warm openings ice it is accelerated thaws.
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Outflow of nutrients from the Novaya Zemlya into the Kara Sea 
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The investigation in the Blagopoluchiya and Techeniy bays of the Novaya 

Zemlya archipelago (54th cruise of R/V "Akademik Mstislav Keldysh", in 

September 2007) shows that the waters flowing from the shores of the 

archipelago contains a significant amount of dissolved nitrogen and phosphorus, 

and significantly increased pH value and alkalinity. The same was found in 2011. 

The laboratory experiments confirmed that the rocks that form shores of the bays 

might be source of nitrogen and phosphorus. Influence of runoff from the Novaya 

Zemlya on hydrochemical structure of the upper 10 m layer of sea water was 

traced (during work was carried out in 2007 and 2011) for 16–20 km from the 

coast.
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Geochemistry of the Holocene section sapropel of the lake 
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 ( ). 
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Organic Geochemistry of the recent sediments of Lake Ochky 

(Baikal region) by the data of pyrolytic methods 
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1. . ., . ., . .

 ( )

 // . 2011. . 52.  6. . 751–

762.

2. . ., . ., . . .

 ( ),  // 

: . . . . :

, 2010. . 40–44. 

3. Lamb A.L., Wilson G. P., Leng M. J. A review of coastal palaeoclimate and relative 

sea–level reconstructions using 13C and C/N ratios in organic material // Earth–Science 

Reviews. 2006. V. 75. P. 29– 57. 

4. ., . . .: , 1981. 502 .

Organic matter of Holocene sediments of Lake Ochki (southern coast of Baikal 

Lake) was investigated. Analysis of organic matter of phytoplankton, 

zooplankton and sediments were carried out by pyrolytic methods in version of 

Rock Eval and Pyr–GC–MS. It was shown, that formation of macromolecular 

aliphatic structure of kerogen occurred at the earliest stage of diagenesis in an 

unconsolidated sediment. Data of distribution of high–molecular n–alkanes in 

sediments showed constant input of terrestrial organic matter to sediment.
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Studies and the State of the Ecosystem of Amursky Bay and the Estuarine Zone of the 

Razdolnaya River (Sea of Japan). V. 2. Vladivostok: Dalnauka, 2009. 332 p. 

3. . .
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4. . . . –  // 

. 2001.  10. . 1108–1115. 

5. Dahle S., Savinov V., Matishov G. et al. Polycyclic Aromatic Hydrocarbons (PAHs) 

in bottom sediments of the Kara sea shelf, Gulf of Ob and Yenisei Bay // The Science of 

Total Environment. 2003. V. 306. P. 57–71. 

6. . ., . ., . . .

: , ,  // . 2010.  2.  

. 1–13. 

Group and molecular composition of the dispersed organic matter in the bottom 

sediments of the Peter the Great Bay (the Sea of Japan) was studied. Received 

results and anomalies, identified in its distribution, common with the molecular 

markers composition testify to the big amount of the technogenous components in 

its structure and the high level of the environmental pollution. 
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The leading part of light for the primary production have been determined as a 

result of the study of effect of abiotic factors on primary productivity in the Kara 

Sea in September, 2011. The relative fluorescence yeld per an chlorophyll–a unit 

was differed in the regions of the Kara Sea and conformed to regional primary 

productivity in whole. It have been experimentally established that the 

phytoplankton in the Kara Sea in autumn was the most adapted to the current low 

light.  
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The dissolved and particulate organic carbon in the estuarine 

waters of the river Kai – Nha Trang Bay (Vietnam, South China 

Sea)
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This paper summarizes data on the content and distribution of dissolved and 

particulate organic carbon over the study period from 2010 to 2012 years in the 

mouth, estuary. Kai in the Bay of Nha Trang, including coral reefs (Vietnam, 

South China Sea). Shows that the organic carbon in the waters of the bay has a 

double origin – biogenic and anthropogenic. 
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5. Kadnikov V.V., Mardanov A.V., Beletsky A.V. et al. Microbial community structure 
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8. Ettwig K.F., Butler M.K., Paslier D.L. et al. Nitrite–driven anaerobic methane 

oxidation by oxygenic bacteria // Nature. 2010. V. 464. P. 543–548.

The activity of sulfate reduction (SR) and the diversity of sulfate reducing 

bacteria (SRB) in the bottom sediments of the Posolskaya Banka region of the 

southern basin of Lake Baikal were studied. Our calculations of the total SR 

intensity in the upper (50 cm) layer of bottom sediments demonstrated that, in all 

the gas–saturated and gas–hydrate–containing silts studied by us, the total SR 

intensity was higher as compared to bottom sediments with low methane 

concentrations. Analysis of the clone library obtained from enrichment cultures 

demonstrated the presence of a sulfate reducing bacteria belonging to the genus 

Desulfosporosinus (the representative of this genus, D. lacus, is capable of 

reducing sulfates, sulfites, and thiosulfates) and members of the order 

Clostridiales in the bottom sediments of the Posolskaya Banka. 
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Layer of interaction of bottom water and sediment (bottom boundary layer) is 

usually considered as a boundary. It doesn’t permit to take into account its 

contribution into the chemistry of whole water column and of sediments. The 

goal of this work was to create an instrument for a complex analysis of the 

processes in Bottom Boundary Layer both with upper layer of sediment. The 

model was created to investigate a biogeochemical structure of Northern Sea 

water. Our results allowed to study this very important zone and showed the 

maximum activity of most components of system exactly in thin layer (10 cm of 

sediment).In addition the oxygen also became a key factor of environments in this 

layer.
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 ( ) 11.5·1018 5.7·1014 2.9·1014 8.6·1014 2.5·1014 1.1·1015

 1.40·1024 1.01·1018 6.23·1016 1.07·1018 38.2·1018 39.3· 1018

 16.5·1018 7.4·1013 – 7.4·1013 3.5·1014 4.2·1014

1.37·1023 5.0·1018 – 5.0·1018 (19–33)· 

1018

24–38)· 1018 

*3

1.49·1023 5.6·1018 – 5.6·1018 5.4·1018 11·1018

 2.86·1023 10.6·1018 – 10.6·1018 32.4·1018 43· 1018

 1.69·1024 1.16·1019 6.23·1016 1.17·1019 7.06·1019 8.2·1019

*1 ,

*2  1.5·1013

*3

 (38.1·1018 ),

(1.0·1018 )  (0.05·1018 )

 (99%, 99%, 80% ). 

100% . /

:  (0.05) < ,

,  (0.1, 0.3, 0.4) <  (0.5) <  (1.3) < 

(1.5). 

 30 .
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,

,

, ,
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( .). 

 (r = 0.84) 

 (r = 0.70). 

 (r = 0.76),  (r = 0.56). 

, , ,

,

.

.

,

, .

, - ,

, , « »

, - , -

, ,

 3000–6000 , . . ,

.

 (09–05–00011, 

12–05–00344),  (  23), –  13–05–
12033. 

The current data on the concentrations and contents of inorganic and organic 

carbon in the Earth's hydrosphere are considered. It is shown that the total mass 

of carbon enclosed in surface hydrosphere and waters of sedimentary core are 

approximately equal and their sum is 80·1018 g C at a ratio of organic and 

carbonate carbon 1:36 and 1:4, respectively.  
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Fe, Ti) .
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III  (Ca, Sr).
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 50 ).  

 2.  R–
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. I–III – .

,  (  100 %) 

.

Neodenticula seminae, Thalassiosira 

latimarginata, Rhizosolenia hebetata f. hiemalis, Thalassiothrix longissima,

Coscinodiscus marginatus, Actinocyclus curvatulus.

 3(A3), 9(D1), 10(D2), 11(E1), 

12(E2) Thalassiosira 

antarctica T. gravida, , , .

,

 [3]. 

 [4, 

5]. Chaetoceros.

.  2–

 11(E1)  12(E2) Odontella aurita. 

. , ,

– ,
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4. . . : Thalassiosira Cl. ., 

1988. 115 .

5. . . . .: 

, 1997. 146 .

Based on materials of the German–Russian expedition on R/V «Sonne» near the 

Kurile–Kamchatka Trench the distribution of macro– and microelements in deep–

sea sediments was studied. Together with geochemical methods in sediments 

were determined a quantitative content of diatoms and their species composition. 
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 9  15, 
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: , , , .

: , , , , .

 Al2O3–(CaO+Na2O)–K2O [2] ( . 1). 

 Al2O3 – (CaO+Na2O). 

 « – »,

.

.

 1.  Al2O3–(CaO+Na2O)–K2O

 V/Cr  Ni/Co 

 1±0,2  2,5±0,2 ,

V/(Ni+V)  0,65  0,72, 

.

( , )

/  Fe– .

 MIRA 3 TESCAN, 
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 “ OXFORD XMAX 450+”. 
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 [3]. 

, , ,
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,  CO2,

2S  NH3
+ [4]. 

,  FeS2.

–

 ( . 1  2). 
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,

 [7, 8]. 

 1. 

:  ± ; * – [5] 
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Ni, Cu, U,  Zn, Cr, Ca, V 
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,  [9; 10] 

–  [11]. 

 ( , )

,  ( . 2).

 2.  ( / )

13–05–
00341  125. 

 2. 

* [12] 

** [9] *** [11]. 
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In the studied 49 lakes in the background of the main mechanical process of 

accumulation of clastic material have two types of sedimentation: in dump 

environments – sapropel type in arid – evaporite– and organic–mineral muds. 

Concentrations of elements accumulated in modern sapropels significantly less 

than the content of these elements in black shales and bazhenovitah West Siberian 

plate.The associations of trace elements (accumulation, depletion) in the modern 

sapropels are seen as good analogues for black shales, bazhenovitami. 
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2013. . 53.  2. . 357–366.
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2012. 25 .
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: , 2000. 86 c. 

4. . .

 // . 1995. . 35.  2. . 215–219. 

5. . ., . ., . .

 1993  2007 . // . 2010. .50.

 5. . 740–747. 

The volume of the Obskaya Inlet (about 450 km3) is a little smaller of the 

consumptive volume of the rivers flowing in it. So even in the period of high 

water the Inlet isn’t scoured completely. In the Inlet the waters of different origins 

exist including winter waters as well. This fact can be one of the reasons of the 

imperfection of the chemical composition of the waters. The high volume of the 

dissolved silicate in the lower flow of the river can be caused not only by the 

extinction of the diatom algae but by the existence of the “winter” waters.
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 // 

. 1995. . 64.  3. . 405–410. 

2. ., ., .

 // . 2005. . 74.  6. . 823–

830.

3. . ., . .

 // . .: , 1980. . 5–27.  

The paper presents the results of a study of the process of sulfate reduction in the 

sediments of Lake Nizhnee (Arkhangelsk region). The progress of reduction is 

accompanied by the formation of sulfates reduced sulfur compounds, the content 

of which was estimated. It was marked that the sulfate reduction contributes to 

the anaerobic mineralization of organic matter, especially in the surface layers of 

sediment.
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The theses contains rezalts of researchs of acid–baze buffer capacity of marsh 

soils of the coastal zone of southern Primorye, including factors of buffer. The 

basic tendencies of develop acid–baze buffer of marsh soilsis discussed. The 

possibility of estimation ecology stability of soils with gradation of buffer action 

is discussed. 
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In the Northern Dvina River estuary were identified 7 types of elementary aquatic 

landscapes. The highest concentrations of heavy metals were found in the natural 

and in the anthropogenic landscapes, where are dominated hydrosulphuric 

conditions and gley and hydrosulphuric conditions. In these types of landscapes 

were observed the greatest development processes of methylation. 
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Conditions and periods of storage of water samples in 

determining the content of nutrients
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The researches on the influence of terms and conditions of storage of water 

samples on concentration change of biogenic matter were carried out. On the 

basis of obtained results the recommendations on the use of freeze samples 

method when it is impossible to analyze samples in sampling place are given. 
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Distribution of the organic matter in upper layer of sediments 

of Nha Trang Bay, Vietnam on the results of studies over the 

2010–2012 period 
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The results of studies of the upper layer of sediments were presented. Samples 

collected from Nha Trang Bay (Southern Vietnam, South China Sea) over the 

three year period 2010–1012. Different types of organic matter in the samples of 

Kai river sediments, its estuary and in the marine part of Nha Trang Bay revealed 

a local anthropogenic pollution in areas of river and sea ports, as well as 

associated with the effect of industrial effluents. 
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Contribution of river runoff and phytoplankton production to 

the variability of chemical composition of coastal waters 
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change. Science of the Total Environment. 2011. doi:10.1016/j.scitotenv. 2011.09.088. 

2. Rabalais N.N., Turner R.E., Diaz R.J., Justic D. Global change and eutrophication of 

coastal waters // ICES J Mar Sci. 2009. V. 66. P. 1528–1537. 
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4. Yeats P.A., Sundby B. Bewers J.M. Manganese recycling in coastal waters // 

Mar.Chem. 1979. V. 8. P. 43–55. 

Chemical composition of the coastal waters existing under river influence is very 

variable in space and time. Therefore the loss of information is possible at the 

traditional surveys on a network of stations only. The time series at the even 

single typical station can help to assess the master variables. The aim of this work 

is to study the influence of river runoff and phytoplankton production on the 

chemical composition of the coastal waters of Peter the Great Bay, northwestern 

part Sea of Japan, basing on the bi–monthly seasonal data for 2009–2012.The 

coincidence of river discharge maxima with salinity minima during springs and 
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summer shows the controlling influence of river runoff. The seasonal variability 

of COD, dissolved Si, Fe, Cu, and Ni was negatively linked with salinity 

reflecting the river runoff as a key factor. The seasonal variation of nitrates 

reflects the influence of river runoff and spring destruction of the phytoplankton 

biomass produced previously. For the phosphate, dissolved Zn and Cd the 

advection of marine waters is a major factor. Accordingly elevated levels of these 

components are observed during fall and winter. Dissolved Mn shows the 

maxima during the warm season but without link with salinity. The flux of 

dissolved Mn from the sediments is most probable reason of dissolved Mn 

seasonality. The seasonal variability of phytoplankton biomass in the Peter the 

Great Bay is much higher than water chemical composition. Elevated biomass of 

phytoplankton followed by a reduced concentration of N and P at the seasonal 

level, and inter–annual variation of phytoplankton production determines the 

inter–annual trend in concentration of N and P, but not Si which is controlled by 

river.
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The biogenic components in the sediments of the Baltic Sea 

. .
( . . . , .

, e–mail: abio@atlas.baltnet.ru)

According to very high interest to the shales gas in the World, it is interesting 

to investigate the recent analogs of old shales – recent carboniferous mud. The 

Baltic Sea Deeps and Black Sea are the most suitable for this reason. Author has 

investigated the concentration , distribution and origin in carboniferous mud of 

the Baltic Sea the organic carbon (Corg), nitrogen (N), biogenic opal (SiO2am), 

carbonates (CaCO3) and phosphorus (P).The maps of their distribution in the sea 

were compiled. 

Organic carbon (Corg) and other biogenic components were investigated in the 

1511 surficial bottom samples of the Baltic Sea. The carboniferous mud contain 

up to 13% of Corg, up to 1.33% N, up to 8.92% SiO2am, up to 4–5% CaCO3, up to 

1.45% P, up to 4.91% Mn (in the mud strata – up to 29 of MnCO3), up to 10% Fe. 

The real distribution of the Corg and other biogenic components in the sea depends 

on the depth and trough it on the content of the fraction <0.01 mm grain size. The 

content of Corg, N, SiO2am (and other components and elements) are distributed in 

the bottom sediments – in the same way as a mud: the more pelitic fraction 

(<0.01 mm) in the sediments the more high content of the component. The 

carboniferous mud in the central parts of the deeps contain more than 3% of Corg, 

more than 0.50% of N, more than 2–3% of SiO2am, more than 0.05% of P, less 

than 3% of CaCO3. The carboniferous mud of the Curonian Lagoon (the depth 1–

6 m) contain more than 3% of Corg , more than 20% CaCO3, more than 3% of 

SiO2am, 0.05–0.1% of P, 0.5–1.0 % N, less than 0.08% of Mn, less than 3% of Fe. 

Very high concentrations of P (0.50–1.45%) (Fig.) in the sediments are 

originated due to anthropogenic activity on the shores.  

Because the Baltic Sea is connected to the ocean, its waters have the layered 

structure with almost no vertical mixing between the layers. As a result the waters 

in the deep layers of the sea from time to time become anoxic, which means the 

appearance of hydrogen sulfide in deep waters. Occasional aeration and 

stagnation of near–bottom waters in the deeps result in the deposition of 

sapropelic and sapropel–like (carboniferous) mud.  

There are four facies in the Baltic Sea with different composition of the 

carboniferous mud: 1) organic–rich mud of the Curonian Lagoon; 2) organic–rich 

mud of the Gulf of Finland; 3) organic–rich mud with low (common) contents of 

manganese (0.03–0.1% Mn); 4) organic and manganese–rich (1–5% Mn) mud. 

The mud of the first face – coarse shallow carbonate mud with hightened contents 

of arsenic (As) and cadmium (Cd) and low contents of ore elements and very low 
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content of Mn (0.03–0.07 %). The mud of the Gulf of Finland (second face) with 

normal (clark) contents of ore and minor elements and with very high content of 

P. The third sediment face is forming at the middle depths (90–190 m) of the 

Baltic Proper. This organic–rich mud contains the lowest concentration of the Mn 

and low contents of minor elements. This mud has the similar composition as the 

Jurassic–Cretaceous oil bearing argillites of the Bazhenov Formation (Western 

Siberia) [1] and as an oil bearing black shales [2]. The mud of the fourth (deepest) 

organic–rich mud (Central–Gotland Deep) is enriched by ore and minor elements. 

The fourth face mud is forming at the deepest part of the Central–Gotland Deep 

(190–248 m). 

Occasionally increasing inflows of saline waters are responsible for the 

micro–laminated structure of the deep–sea mud. Thickness of micro–layers, or 

laminae varies between less than millimeter to 3–5 mm, changing from layer to 

layer. Micro–layers consist either of authigenic manganese carbonate 

(rhodochrosite) with the admixture of clay minerals, or of organic particles or 

diatom skeletons. The curdy–like mud in the deepest part of the Central–Gotland 

Deep is also differing from the shallower mud (100–180 m) in the way that it has 

elevated content of Fe, P, SiO2am and ore microelements and is similar to the oil–

bearing Bazhenov Formation argillites of the Western Siberia, and also to the 

black the shales.  

In addition to elevated biogenic components concentrations, the deepwater 

microlaminated mud of the Central–Gotland Deep is also characterized by its 

considerable enrichment with several minor elements such as Se, Mo, Cd, Cu, Zn, 

Pb, V, U, and Bi [3]. These elements are indicating the anoxic depositional 

environment. The sapropel mud from the Black Sea, another intracontinental 

basin, represents the closest analog of the deepwater carbonaceous mud of the 

Baltic Sea. Baltic Sea mud is identical or similar to the Black Sea carbonaceous 

mud by their concentrations of Co, Ag, As, Ba, Bi, Cd, Cr, Cs, Ga, Li, Sb, Sc, Tl 

and W. But Black Sea carbonaceous mud is enriched by five times in Mo and by 

two to three times in some other ore elements [3]. 

The chemical composition of these two seas is similar to the average 

composition of carbonaceous metalliferous shales. Such similarity between Baltic 

and Black seas indicates that these sediments of seas are recent analogs of 

metalliferous carbonaceous shales widespread in different age sedimentary 

sequences through all the continents and representing the main reserve of organic 

matter (and shale gas) in the sedimentary cover of the Earth. 

Argillites in the Bazhenov Formation have just a slightly higher content of 

organic matter [1, 4], whereas in the Central–Gotland Deep (depths 180–249 m) 

the mud is noticeably richer in manganese. Like the mud of the Gotland Basin, 

the ancient Bazhenov Basin might have been also composed of two parts: 

shallower with some slight aeration in the near–bottom waters, and a deep water 

area with stronger stagnation. This second part, if this was the case, has not yet 

been discovered by geoscientists. 
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The study of the Baltic Sea mud composition and the processes of its 

deposition is an important challenge in geological oceanography. 

The research was done according to RFBR grant 12–05–00617. 
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The marine barite crystals with distinct dissolution features in 

the water column in the eastern equatorial Pacific and their 

possible formation mechanism 

Marine barite particles are one of the most abundant and widely distributed 

biogenic particles in the world oceans. Formation, sinking, dissolution and 

preservation of the marine barites and related change of Ba concentration in the 

oceans are essential for understanding the biogeochemical process in the oceans 

[1–4]. The barite particles preserved in marine sediments are widely used as a 

proxy of paleo–productivity [5–7]. The morphology of barite (BaSO4) crystals in 

the oceanic water column is related to their origin and the formation environment 

and formation processes, which depend largely on the saturation and composition 

of the solid solution–aqueous solution system in the water from which barite 

precipitates[3, 8, 9]. Studies of the morphology of suspended barite crystals in the 

oceanic water column could shed light on the biogeochemical processes of barite 

formation in seawater and the preservation of barite particle in seawater and 

marine sediments. 

Suspended particulate matter samples were collected from the surface to near 

the ocean floor in the water column at five stations in the eastern equatorial 

Pacific in 2005 (Fig. 1). Barite crystals in the samples were identified, and their 

morphology and Sr content were studied by scanning electron microscopy and 

energy dispersive X–ray spectrometry. 

Figure 1. Location of the sampling stations (Regional bathymetry data are from 

http://www.ngdc.noaa.gov/mgg/fliers/01mgg04.html)
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The morphology and particle sizes of 868 individual barite crystals were 

analyzed by SEM/EDS. Four morphological types of barite crystals were evident: 

1) rhombic crystals (Fig. 2); 2) ovoid or round crystals (Fig. 3); 3) arrow–like 

crystals (Fig. 4); and 4) irregular crystals (Fig. 5). Barite morphological features 

exhibiting dissolution were found among all the different barite morphological 

types (Figs. 2, 3, 4, 5). The most notable characteristic of these dissolution 

features is that etching did not occur homogeneously but was distributed 

unevenly or only in certain parts of the crystals. The obvious examples are the 

inner etch pits and cavities in the middle part or in the center part pierced through 

the crystals. These features are likely related to heterogeneous strontium 

incorporation in the barite crystals.  

Figure 2. Rhombic barite crystals. Well–formed rhombic crystals (a), rhombic crystals 

with dissolution features on one side of the surface (b) and in the middle part of the crystal 

(c). Scale bar: 1 µm. 

Figure 3. Ovoid or round barite crystals. Well–formed ovoid crystal (a), ovoid crystals 

with dissolution etch pits along the edges (b) and dissolution etch pits or cavity pierced 

through the middle of the crystal (c). Scale bar: 1 µm.
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Figure 4. Arrow–like barite crystals. Short arrow–like crystal (a), long arrow–like crystal 

(b) and arrow–like crystals with etch pits on the arrow head (c). Scale bar: 1 µm. 

Figure 5. Irregular barite crystals. Well–formed irregular crystals (a), irregular crystals 

with dissolution features (b and c). Scale bar: 1 µm. 

61% of the barite crystals studied contained detectable Sr. Heterogeneous 

distribution of Sr with Sr–rich parts in barite crystal was reported previously for 

laboratory studies [9, 10]. The Sr–rich core and Sr/Ba compositional change from 

the core to the rim in the barite crystals which were found by previous laboratory 

experiments are consistent well with the formation of the intensive dissolution 

inner cavities in the observed marine crystals. The preferential dissolution of the 

Sr–rich parts of the marine barite crystals can explain the formation of the various 

unique dissolution features that were observed in the marine barite crystals.  
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Dayangyihao for the field sampling assistance.  
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Modeling of seasonal variability of mercury distribution in the 

Barents Sea

A 3–dimensional numerical model has been used to study processes 

influencing the fate of total mercury (Hg) in the Barents Sea. Processes include 

the transport and dispersion by ocean currents, boundary fluxes (i.e. atmospheric 

precipitation, rivers, oil platforms, ice connected processes) and partitioning with 

organic matter. A new biocgeohemistry/pollutant module, “OxyDep/PolPar”, was 

developed and implemented into the Regional Ocean Modeling System (ROMS), 

a well–known primitive equation ocean model with free surface and a terrain–

following vertical coordinate system. OxyDep was used for parameterization of 

processes of seasonal formation and decay of organic matter, and PolPar 

described partitioning of Hg with dissolved and particulate organic matter. 

Calculations revealed the “biological pump”, the transport of Hg from the 

surface to the deep waters caused by the seasonal produced sinking organic 

matter. It leads to the Hg seasonal changes with maximum in the surface water in 

winter and minimum in summer. We also included processes connected with sea 

ice formation and melting. In winter, large regions of the Barents Sea are covered 

with ice and thus effectively isolated from the atmospheric precipitation. This 

should decrease the input of Hg, while in summer the melting ice should add this 

contaminant. Parameterization of the ice–related processes thus demonstrated that 

the seasonal cycle of the sea ice cover plays a major role. It was found that in 

regions covered with ice there can be higher concentrations of pollutants in 

summer than in winter which mask or enhance the influence of the “biological 

pump”. One effect of climate change is changes in the Arctic ice regime and 

hence, according to our findings, changes the fate of contaminants in this region. 

This issue should be considered in the future studies.  
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The White Sea since ancient times was mastered by Russian pomors. Knowledge 

about the coastlines contributed to the safety of navigation. The southern coast of 

Novaya Zemlya has similar features, despite the difference in the geological 

structure and origin. Therefore pomors confidently sailed along these coasts. 
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Geoecological conditions of the Kaliningrad region seacoast were estimated. 

According to the classification of coastal areas by geoecological conditions the 

Kaliningrad region seacoast demonstrates a weak stability under the influence of 

joint natural and anthropogenic factors. 
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The attention to the area of water samples in the lake Baikal ecosystem. The 

results indicate to presence of ER enzymes in strains of bacteria isolated from 

water samples in anthropogenic areas. It is possible that this work will help to 

solve the problem of reliability indication of human influence in the early stages.  
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Implementation of innovative technologies for coastal zone geodynamic activity 

monitoring enable to get earth crust stress and strain values at investigated areas. 
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The paper is devoted to the analysis of petroleum components distribution in the 

sediment cores up to 20 cm thick extracted in the period from 2007 till 2012 on 

the Black Sea shelf near the city of Novorossiysk being the busiest oil seaport of 

Russia.
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Analytic Network Process (ANP) is wide used to rate quantitative characteristics 

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

experience of using ANP for geographical and ecological objects. 
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The distribution of concentrations of biogenic elements (O2, P) and suspended 

particulate matter (SPM) in the Curonian Lagoon of the Baltic Sea in the 

conditions of its ice coverage in winter’s low temperature seasons of 2010, 2011 

and 2013 years were studied. Because of absence of active biological processes, 

the level of euthrophication of lagoon in winter seasons decrease significantly. 

The good aeration of near-bottom layer of lagoon was observed. Considerable 

decreases of concentrations of suspended particulate matter (SPM) and 

improvement of transparency of waters are observed also in winter as compared 

to summer seasons.  
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The present paper is devoted to the results of long-term field observations of oil 

pollution natural transformation on the Atlantic coasts of France and Spain 

polluted by spilled fuel oil from tankers “Erika” and “Prestige”. In the tidal zone 

the values of half-period of fuel oil traces’ transformation varied from 426 to 

2433 days. The highest intensity of self-cleaning process was detected on the 

estuarial coasts and exposed rocky shores. 
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State Scientific Centre "Yuzhmorgeologia" carries out prospecting works on 

abyssal depths of a Clarion-Clipperton Fracture Zone (CCFZ) as a Mn- nodule 

exploration program contracted by the International Seabed Authority. The 

prospecting activity in area is accompanied by carrying out of background 

ecological researches including the study of the hydrophysical, hydrochemical, 

geochemical and hydrobiological parameters. Background characteristics of 

megafauna have been investigated on the studied site in 2012. Received results 

will allow warning effectively possible negative influences of industrial nodule 

mining on the environment.  
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groups will help to create effective environment protection methods during the 

manganese nodule exploitation.  
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Considered dangerous processes in the coastal zone of the Azov Sea - abrasion, 

landslides, "Black Sands", floating ice, oscillations level, "shifting sands." The 

values of radioactivity in different parts of the coast are shown. 



253

. .
1
, . .

2

(1 . . . , ; nemir@ocean.ru; 2

« », , a.monko@ggr.gazprom.ru)

Nemirovskaya I.A.
1
, Mon’ko A.N.

2

(1P.P. Shirshov Institute of Oceanology RAS, Moscow; 2”Gazprom geologorazvedka”, 

Moscow)  

Hydrocarbons in water and bottom sediments of the Kara Sea  

.

,

 ( )

 [1].  [2]  1 

 3% 

.  20  200 . ,

.

 «

»  « », , ,

,  [1].  

,

(  – )

 (2010  2011 .).

 2010 .  2 :

 –  29  17  2010 .,

 ( )  18  7  (

« -777»). 

, ,

,  (

- , - , , -

, , ). 

1  300 3,

 4.7  1.6 3

.

,

,

 35–40 ,  25–30 ,

.

 (  12–46 / ), -

.



254

 ( . 1). 

 1. 

 ( )  ( )

,

, ,

.

.

,

.

.

, ,

,  (> 

50% ). 

,

.



255

.

 ( )

,

 [3]. 

 (1,2-5,6- , ( ) , 11,12- ,

3,4-8,9- )

.

,

, -

.

 (2011–2012 .)

 [4]. 

 2012 .  10–810 

/ ,  – 30–1330 / .  78% 

 50 /  – .

, ,

.

 10 /  – 

.

 2011 .

 (59  « ») [3]. 

: .  – 

. .

-

 ( . 2). 

-

,

 [5]. 

 5014–5021  2.3–4.3 

,  (  29 

/ , . 5018). -

.

/

. . 5022 – 4.67, 

.

,

 2011 ., ,

 2007 . [3] 

, .

, ,

 2  –  13 . /  4.9 . / .

. .



256

 40–80 / , ,

.

, ,

,

.

. ,

,

 – .

 2.  ( )  ( )

. (1) – , (2) – , (3) – 

, (4) – , (5) – .

,

,

.

,

. , « »

. , ,



257

, ,  « », .

 « » [4]. ,

, ,

.  2002–2003 .

 55–205 / .

, ,

 5.8% -  4.7% 

 [6]. 

, ,

 (4%  9% ),

 (85%  74% ). 

,

.

 (  11-05-
00456 );  (  23),  («

»), -

618.2012.5.  

1.

 ( ) .: . , 2011. 124 .

2. . . .

.: , 2008. 507 .

3. . .  ( ) .:

, 2013. 438 .

4.  «

. .: , 2013. 

5. . .  // 

I . .: , 2008. C. 159–224. 

6. AMAP Chapter 4. Sources, Inputs and Concentrations of Petroleum Hydrocarbons, 

Polycyclic Aromatic Hydrocarbons, and other Contaminants Related to Oil and Gas 

Activities in the Arctic. Oslo: AMAP, 2007. 87 p. 

Hydrocarbons concentrations in the Kara Sea increase due to natural processes. In 

the Ob Bay in the area of gas condensate fields elevated concentrations of 

aliphatic hydrocarbons and PAH pollution caused as a result of economic activity, 

but also migration of sediment thickness. 
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Paper presents the results of an experiment to study the diurnal variability of 

mercury content in estuarine areas of the Northern Dvina River. Of 

particular interest is the integrated approach - simultaneously measured the levels 

of mercury and oxygen in water, temperature, pH and Eh of water. The results 

would be useful to assess the current state of the estuary ecosystem of the 

Northern Dvina River, to develop appropriate regional measures to protect nature 

and the scientific basis of various protection measures. 
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Studies have shown that oil pollution of lake Sevan and the Hrazdan River from 

2003 to 2005 exceeded the MAC (0.05 mg/l) during all seasons, and was 0.08-

0.24 mg/l. The high content of petroleum products in the Lake Sevan is due to 

high natural background of biogenic hydrocarbons. Along the Hrazdan River - 

from Lake Sevan to outfall not observed zoning of petroleum products, which is a 

consequence of the fact that the river is polluting from human sources along the 

entire length. In the Hrazdan River is taking place the processes of self-

purification from petroleum products. 
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Geoecological aspects of oil transformation
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 1.  S  c  - 

 [ ]0=[ ]0=1.0 / =293 , W = 100 ./ .

S, 2 2 4 6 8 10 

105.W, / .  2.1 3.0 4.2 5.3 6.4 

,

 60%  2–4% [2]. 

2,

.

 2.  c 

 – , [ ]0 =[ ]0 =1.0 / , =293 , S =2 2

W , / . 0 100 300 500 800 1000 1200 1400 

105.W1, / .  1.9 2.1 2.5 2.8 3.2 3.4 3.7 4.0 

105.W2, / .  2.4 2.6 3.0 3.4 4.1 5.6 6.8 8.0 

. 2,

 c  (W1)

,

 –  (

 1.9.10-5 / .  W =0 / ,  4.0.10-5 / .

 W  =1400 / .
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, . ,

, ,

 – .

, ,

, . ,

, ,
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. . 2 (W2),
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, 2004. 163 .

2. . ., . . . . , :

, 2002. 109 .

3. . . . .: ,

1982. 220 .

4. . ., . . . .: . ., 1983. 280 

.

5. . ., . .

-  // 

. 2010. . 19.  3. . 168–171. 

6. Simonian G.S. Beyleryan N.M. The solvent action on michaelis reaction Rate. A New 

parameter concerning the solvent polarity // Oxidation Commun. 2003. V. 26.  4. P. 

485–491.

Discussed the processes of oil transformation and the role of nitrogen compounds 

in the framework of the "water - oil" and the theory of polycondensation Michael. 

It is shown that the transformation of oil involved in the hydrosphere syngenetic 

hydrosphere substance, in particular, amines and unsaturated compound. 
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1987.  17. 75 c. 

6. . . .- . . 1945. 928 .

7. . . . http://stepnoy-

sledopyt.narod.ru/geologia/lik/o_chem_rassk.htm 

Let us consider the bottom currents model in the manner of stream. In this 

instance, the stream is the part of the water power sand particle flow, these 

particles are limited by surface path and moving in one direction near seabed. It 

was indicated that sand bottom during time will be adjusted accoding the power 

particles flow, this flow has been transporting them in unchangeable direction for 

a long time. The Main parts of stream are its nodes, which are presented in the 

manner of revolving the particles toroid clouds, on which are acted by Earths 

gravity and the directional water flow in equal degree. For description revolving 

particles clouds offered use seldom applicable method of modeling by particle 

and Stoks-Lemb method with determination of point force, acting from the 

considered particles centre, developed by Betchelor in Britain and by Struminsky 

in Russia. 
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8. . .

. , 1999. 247 .

The sediment cores of the Big Tambukan sulfide lake were extracted and studied 

layer by layer. The specific activities of different natural and anthropogenic 

radioisotopes were determined. The data on the vertical distribution of 137Cs and 
210Pb specific activities is used to estimate the sedimentation rate and its variation 

in the course of time. 
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Glacial deposits and theirs role in safety of geological steady of 
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1. . .

 // .

:  « » 1998. . 230–241. 

2. . ., . .

 // : , 2005. 176 .

3. . .  // . : . .

. 100–122. 

According to the original and published data generalization and the description of 

sections of glacial deposits of Curonian Spit for the first time is carried out. 2 

horizons of moraines of the upper Pleistocene freezing are distinguished from 

them. The top moraine (Kurshsky) is separated from bottom (Neman) by the 

intermorain horizon (Ratnevsky) waterglacial deposits. The Ratnevsky Horizon is 

water-bearing. However because of hydraulic communication with the sea of its 

water are mineralized. At a distance from the sea in it there can be fresh meteoric 

waters. The Neman moraine is more developed in the Curonian Bay where trough 

deepening (to 267 m below sea-level) filled with a glacial deposits. Glacial 

deposits have the smooth lower bound with the different horizons of the Upper 

Cretaceous. The upper bound of glacial deposits is strongly divided by exogenous 

processes. Aeolian, sea, lake, river and marsh precipitation are based upon it. 
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618.2012.6.  

1. . ., . ., . . .

. .: , 2011. 470 .

2. . .  ( ). .

, 2013. 428 .

3. UNESCO. Protocols for the Joint Global Ocean Flux Study (JGOFS) core 

measurements, IOC/SCOR manual and guides, Paris: UNESCO Publ. 1994.  29. P. 128–

134.

4.  – www.planet.iitp.ru 

5. .  2010 .

: . 2011. 205 .

Content of HC in the marine suspension in summer of 2012 to 2013 has 

increased, but the level doesn’t exceed the allowable level. Concentration of HC 

in the bottom sediments of the above background, this indicates the presence of 

pollution. After determining the composition of HC can be made more firm 

conclusions. 
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Climate change and coastal landscapes of North Europe: from 

threat to climate sustainable future  

. . .
1, 2, 3

, . .
3

(1 , . , 2

. , , 3 . . , )

:

Recent Geological and Cultural History studies, inclusive Archaeology, learn 

that climate change always reflects coastal processes and landscapes. Coastal 

landscapes and especially delta- and downstream river areas are of human interest 

since first appearance and are present time main and most crowdie populated 

areas worldwide and even so in North Europe, our project area. However these 

areas are very dynamic and related to predicted rising sea levels and storm 

frequencies which needs therefore specific attention to protect settlements and to 

avoid damage by high water and changing coastal erosion and sedimentation. 

Recently many coastal studies in the North Sea as well as in the Baltic of the past 

and the present have been done, but fragmentized (e.g. MESO, 2010; SINCOS, 

2002–2009; Machu, 2006–2009, IGCP project 346, CoPaF, 2009–2012; 

Splashcos 2008–2013). Because of this starting point of our study will be the 

making of an overview of previous studies and to analyse coastal development as 

the result of multiple natural parameters “as a system” with focus on: 

• The Ice Marginal Landscapes (IML) from the Netherlands to Estonia, 

human settling is in the Late-Pleistocene - Holocene strongly influenced by post-

glacial relative coast development and glacio-isostasy. An overview of shoreline 

development at the distal side of the Late Glacial forbulge (uplift and collapse 

down on the regional scale) does not exist; human settling processes will be 

correlated with coastal development models. This part of our study will be linked 

to the EU project Shifting Shoreline and Human Settlement (SSP, in progress of 

development). In the SSP the focus in more detail is on (i) temporal and spatial 

development of the post-glacial geological and morphological settling of the IML 

as the base for understanding colonization processes and (ii) reflection of 

prehistoric human subsistence as part of the landscape ecosystem to get more 

insight in the implications of environmental dynamics on adaptation, mobility and 

settling strategies and (iii)to define correlations between fast changing 

environment and implications for social-economic- and cultural development.  

Past and present erosion and sedimentation of the coastal zone. Although 

many (case) studies are done an overview and analysis of influencing natural and 

human induced parameters doesn’t exist.  
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So knowledge of the past is in our study the key to the future and leading 

principle of third part of our study which tries to give answer on the question 

where predicted sea level change and raised storm frequency will have strong 

influence and ecological and economical impact. This again has impact on human 

behaviour and needs actions on the level of coastal management. For this reasons 

coastal management decisions in the study area in the past and present will be 

evaluated to select strong, cost-effective and innovative measurements. In 

cooperation with universities, knowledge institutes, (local) governments, EU and 

commercial organizations some integrated multidisciplinary system based case 

studies will be developed as show case.  

The project has an international participative character with a dominant role 

for universities to do research and involve students in parts of the project with 

applications for students in GIS, Applied Geoscience, Cultural 

History/Archaeology, Techniques and Economy.  

The lead of the project (with specialism): 

 Hanze Hogeschool/ University for Applied Science Groningen (HHSG), 

The Netherlands (project architecture; GIS; Coastal Engineering, spatial planning 

and Discharge of water). 

I. Kant Baltic Federal University, Kaliningrad, Russian Federation (coastal 

processes- and management; paleo-reconstruction, archaeology; coordination 

Baltic part of the project). 

Members of the project (invited):  

 Utrecht University (geosciences; coastal processes- and management, 

paleao-reconstruction) 

 State University Groningen (cultural history, archaeology, ecology) 

Prefatory actions started medial 2013 at HHSG and project kick- off will be in 

early 2014 by a set of lectures. Further project development and programming 

with (Foreign) partners is foreseen in 2014 too. Project period: 2014–2018. 

.  ( )

. .  ( , )

,

,

.
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