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Baturin G.N., Gordeev V.V. 
(Shirshov Institute of Oceanology, Moscow) 

Geochemistry of suspended matter from Amazon River 
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SiO2 34.04–66.9 56.7 46.5 60.7 63.84 54.2 56.9 

Al2O3 10.5–20.7 15.6 14.5 17.0 15.72 16.5 16.8 

TiO2 0.46–0.82 0.64 0.50 0.73 0.91 0.65 0.85 

Na2O 0.40–1.10 0.75 0.60 0.81 1.07 1.10 1.32 

K2O 1.4–3.7 2.55 1.50 3.13 1.98 2.58 3.28 

CaO 0.48–1.20 0.64 0.98 0.71 0.81 3.64 3.09 

MgO 0.77–2.20 1.48 0.82 1.85 1.21 2.40 2.75 

P2O5 0.16–0.58 0.37 0.51 0.18 0.11 0.229 0.181

S  0.015–0.100 0.046 0.082 0.018 – 0.12 0.36 

Fe2O3 5.7–8.7 7.2 6.87 7.42 5.48 7.22 6.73 

MnO 0.050–0.23 0.10 0.12 0.074 – 0.148 0.128 
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 0.089 / .

 Hg/C =0.3 10-4 .

, ,

 – ,

.

, , -

, . -

, , .

-

, -

.

 (Si, Ti, Ca, Mg, P) 

,  (Fe, Cu, Ni, Pb) ( . 2). 

, , ,

.



6

, -

 [8, 9], ,

.

Ta  2.  ( / )

e

:

 – 
19 . 3 . 16 .

. .

-

[5] 

Ag 0.046–0.49 0.176 0.35 0.14 – 0.3 0.2 

As 3.8–16.1 10.6 3.9 11.9 – 14 9.3 

Ba 444–673 613 611 614 487 500 460 

Be 1.8–3.4 2.9 2.0 3.1 – 1.7 2 

Bi 0.29–0.60 0.44 0.34 0.47 – 0.3 0.38 

Cd 0.10–2.0 0.41 1.28 0.25 – 0.5 1 

Co 13–17.6 14.9 14.8 15 – 19 19 

Cr 47–99 69 54.6 71 – 85 76 

Cs 3.6–12.3 9.3 4.4 10 – 5.2 10 

Cu 28–112 44 93 35 25 45 36 

Ga 15–28 23 16.4 24 – 20 16 

Hg 0.21–0.44 0.62 2.44 0.44 – 0.077 0.089 

Hf 1.7–2.5 2.05 2.1 2.0 – 20 16 

Li 29.7–95.8 72 32 79 – 35 46 

Mo 0.76–1.7 1.5 1.7 0.95 – 1.8 1.6 

Nb 9.6–19.1 14.3 10 17 – 13 11 

Ni 33.2–66.3 42.5 42.7 42.4 18 50 47 

Pb 28.6–638 113 478 16 14 25 14 

Rb 71–185 128 77 157 91 77 130 

Sb 1.0–2.2 1.4 1.9 1.3 – 1.4 1.0 

Sc 7.2–18.7 14 9.3 14.9 – 14 15 

Sn 3.7–332 52 276 10 – 2.9 3.5 

Sr 81–158 122 104 125 155 150 240 

Ta 0.79–1.4 1.1 0.8 1.2 – 0.88 1.4 

Th 10.1–17.8 14.6 12.5 15 13 10 10 

Tl 0.51–1.3 0.9 0.6 1.0 – 0.56 1.3 

U 2.9–4.0 3.2 3.9 3.1 4 2.4 4.5 

V 67–151 130 72 141 – 120 120 

W 1.6–2.8 2.2 2.0 2.3 – 1.4 2.6 

Y 7–22 16.3 19 15.7 – 20 31 

Zn 119–961 302 847 200 – 130 52 

Zr 60–84 69 72 68 – 150 190 
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225–228.
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5. . . . .: , 1983. 152 .

6. . ., . ., . . .

-

.  1. .: , 1986. 60 .

7. . ., . . Ag, Cd  Pb  // 

. 1990.  2. . 244–256. 

8. Gibbs R. Amazon river sediment transport in the Atlantic Ocean // Geology. 1976. 

V.4. 1. P.45 – 48. 

9. Gibbs R. Transport phases of transition metals I Bull / Geol. Sn Amazon and Yukon 

rivers // Bull. Geol. Soc. Amer. 1977. V. 88.  6. P. 829–843. 

The suspended matter recovered from Amazon River waters by ultrafiltration 

through Nuclepore filter during cruise of Russian research vessel “Professor 

Shtokman“ was studied by ICP-MS method producing new information about 

suspension composition including mercury and other heavy metals which are 

partly related to sulfur and organic matter.  
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Budko D.F., Demina L.L., Alekseeva T.N., Novigatsky A.N., 

Filippov A.S., Kochenkova A.I. 
(P.P. Shirshov Institute of Oceanology RAS, Moscow) 

Trace elements geochemical changes of near-surface core

of White Sea’s bottom sediments 
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: 1)  (25% 3 ) [3];  

2)  Fe-Mn 

(NH2OH+HCl) [4]; 3) 

(30%H2O2+0.1MHNO3) [5]; 4)  (HNO3+HF). 
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-  (Mn, Fe 

) .

 –  [8]. 

,  15-05- 

15-05-08372.  

1. . . . // 

. 2005. . 45.  2 . . 224–239. 

2. . . -

 // . 2015. .55. 2. . 291–300. 

3. Luoma S.N., Bryan G.W. A statistical assessment of the forms of trace metals in oxi-

dized estuarine sediments employing chemical extractants // Science of the Total En-

vironment. 1981. V.17. P. 165–196. 

4. hester R., Hughes M.J. A chemical technique for separation of ferromanganese min-

erals and adsorbed trace metals from pelagic sediments. // Chemical Geology. 1967. 

V.3. P. 249–262. 

5. Kitano Y.,Fujiyoshi R. Selective chemical leaching of Cd, Cu, Mn and Fe in marine 

sediments. // Geochem. Journ. 1980. V.14.P.122–128. 

6. . . .

// . 1962. 7. . 555–571. 

7. . ., . ., . . -
210Pb 137Cs //

.  XVIII 

( ) . . III. .: , 2009. .139–142. 

8. . ., . ., . . -

 (

) // . 2006.  2. . 212–226.

The data on distribution of trace metal’s speciation (Fe, Mn, Cu, Mo, Cr, Pb, Ni, 

Cd, Co) in the White Sea’s bottom sediments are presented. The shift of the 

Mn/Fe ratio and content of Fe and Mn in the labile forms, along with their ex-

change between sediments and pore water in the upper 6-cm layer was shown. 

These parameters may be used as geochemical indicators of the earlier diagene-

sis processes. 
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-

Gar'kusha D.N., Fedorov Yu.A. 
(Institute of Earth Sciences, Southern Federal University, Rostov-on-Don) 

The role of water erosion and abrasion of the shores on the 

formation of methane concentrations in aquatic ecosystems 
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 // .

2015.  1. . 88–97. 
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- - : - , 2013. . 326–328. 

9. . ., . ., . . . , -

-
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. 415–422. 
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.: , 2006. 288 .

11. . ., . ., . . - -

 // -

. 2014. . 10. . 1. . 450–455. 

12. . .  // 

. 1987.  6. . 19–28. 

13. . ., . ., . . -

 // . XX . . . ( )

 « ». . IV. : , 2013.  

. 17–21. 

14. . . . .: , 1974. 438 .

15. . . . .: , 1971. 336 .

Held generalizations and calculations led to the conclusion that the processes of 

water erosion and abrasion of the banks has no significant effect on the forma-

tion of methane concentration in aquatic ecosystems. 
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. .
( . . . ,

, , -mail: yurgur@list.ru)

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

Problems and the sums of the study of geochemistry  

of sea lithohydrosphere  
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2. . . . .: 

, 1987. 340 .
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. .: - . - , 1981. . 32–64. 

4. . . . . 2. 

. . -

. .: , 2007. 450 . + 4 . .

.

5. . . . .: , 1972. 

228 .

6. . . . .: , 1967. 215 .

7. . . . . 1. 

,

, , , . .: , 2003. 332 .

8. . . . -

. 2005. . 45.  2. . 224-239. 

9. Gursky Yu.N., El-Deek M.S., Moussa A.A. Interstitial waters of the Southeastern Bal-

tic Sea sediments: major ions // Communications in Science and Develop. research. 

Alexandria. V. 30. 1990. P. 153–185. 

10. . .

 // . 1991.  

. 31. . 3. . 421–429. 

11. . . -

 // . - . . 1991.  2. . 61–79.  3. . 58–70. 

12. . ., . .

 –  // . 2011. . 436.  3.  

. 368-376. 

Is given the brief survey of the results of studying sea litogidrosfere (water phase 

of lithosphere), published in the monograph and approximately in 200 the publi-

cations of the author. Facial and genetic laws governing the formation of the 

chemical composition of interstitial waters of 8 seas and ocean are described. 

The estimation of the contemporary state of studies on this problem is proposed. 
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. ., . ., . .
( . . . , , e-mail: l_demina@mail.ru; 

galkin@ocean.ru;dmitry.b-1990@yandex.ru)

Demina L.L., Galkin S.V., Budko D.F. 
(P.P. Shirshov Institute of Oceanology RAS, Moscow) 

Features of the heavy metal bioaccumulation  

by the dominant bottom fauna of the Kara Sea 

: , , , ,

,

 ( ) -

–  ( ),

 ( ,

). -

,

. -

 – .

 n·106.

, -

, ,

,

. -

 (

) -

.

 As, Cd, Co, 

Cr, Cu, Fe, Hg, Mn, Ni  Pb -

, .  56-

 ( ), - -

 (Agilent 7500). -

 - NISTSRM 2976 

(musseltissue), IAEAMA-A2/TfishfleshandGSD-7.  

-

: 1)  Bivalvia ( ) – 

Portlandia sp., Astarte sp., Hiatella sp.; 2)  Echinodermata ( -

- ) – Opheopleura borealis, Ophiocten sericeum; 
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Urasteria slincki; 3)  (

) – Saduria sp.

" "  2007  2011 .

 [1], 

 4–6 . . ,

 50 -2 [2]. .

-

, -

 [1].  

,

,

. -

 Fe (1.34%), Mn (2.09%)  Co (4.75 10-4%) -

Portlandia aestuariorum,

 Fe  Mn, -

 Fe  Mn, 

- . -

Macoma sp.  Zn (253.3 / ).  Cu (100.8 

/ ), Cr (3.19 / ), Sb (3.67 / )  Se (1.74 / ) -

Saduria sp. (Mesidothea sibirica),

Echinodermata  As (68.3 / ), Pb (4.65 / ), Cd (6.07 / )

Hg (0.028 / ).  Zn, Cu, Cr, Cd, Ag  Hg -

, Fe  Co – ,

Mn, Pb, As, Sb, Se – .

:

(0.82 %) , -

 (5-14.85%) ,  (27–28.6%) – 

.

-

Macoma sp., , -

 ( . 1). -

, ,

.

 ( )

Saduria sibirica,  (0.07‰) -

,  (32‰) , -

.

-

.  –  -
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10000

Fe Mn Zn Cu As

,
/
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 1. -

acoma sp.

. ,  (0.28 / . .) 

Gymnacantus tricuspis, -

-

.

( , ) -

 0.12 / . .

Saduria sp., 
.  – , - -

 ( . 2).  

,

Portlandia arctica , .

 Hg (0.5 / )

,

.

,

, .

,  (BCF) 

, -

. ,  ( ,

)  BCF , -

.  BCF -

:  n·102 (As, Cr) n·105 (Fe, Hg, Zn, Mn). -
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 BCF -

 (Zn, Mn  Fe),  Hg [3]. 

0

0,02

0,04

0,06

0,08

0,1

0,12

0,97 1 1,2 5,9 10,1 12,8 19,4 20,5 25 27,1 28,4 29 31 31,7 32 32,2 33 32,9

 , %

H
g

, 
/

.
.

 2. Saduria sp. -

.  - .

 0149-2014-0026 -

. . . ,

 43 (  " -
").  

1. . ., . ., . .

 // . 2010. . 50.  5.  

. 837–841. 

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

-  // . 2011.  

. 51.  6. . 1072–1081. 

3. . ., . ., . . .

. –  // 

. 2010. . 50.  5. . 771–784. 

The data on distribution of the heavy metals (As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni 

and Pb) in the dominant bottom communitiesinhabited the Kara Sea, including 

the Ob and Yenisei Rivers' Estuaries are presented. It was shown that bioac-

cumulation of certain heavy metals in different organisms depended on some en-

vironmental parameters as well as on type of substance composing proper tissue.  
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. .
1
, . .

2
, . .

1

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

domanov@ocean.ru; 2 , . )

-

Domanov M.M.
1
, Domanova E.G.

2
, Parfenova L.M.

1

(1Shirshov Institute of Oceanology RAS, Moscow; 2Institute of Oil and Gas Problems 

RAS, Moscow)

Assessment of dependence of nature of distribution of natural 

radionuclides and organic matter in the bottom sediments from 

genetic type of initial organic matter

: , , ,

-

, , ,

-

 [1–4]. 
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It is shown the dependence of nature of the distribution of natural radionuclides 

and organic substance in the bottom sediments from genetic type of initial or-

ganic matter. For sapropelic sediments positive correlation connection 226Ra, 
232Th and 210Pb with the maintenance of polynuclear aromatic structures is well 

expressed. 
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A functional significance of the ice of the Arctic marine system was shown by 

the analysis of published data. Revealing the peculiarities of formation hydro-

logical and geochemical profiles of the annual sea ice and under-ice water shall 

estimate the hydrodynamic regimes and fluxes of organic matter in the ice. The 

program of the sea ice study was developed. This program includes sampling of 

sea ice and under-ice water, sample preparation and analysis. 
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The possibility of using universal indicator of transformation of the bottom 

sediments on the basis of physic-chemical properties of the first order: water 

content, liquid limit, organic matter content. Given the formula and tables illus-

trate his. 
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Ikaite was discovered in the gas-saturated sediments of the Chukchi Sea in 2014. 

Isotopic studies have shown that the source of carbon during crystallization were 

organic matter and methane. 
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The chemical and microbiological composition of sapropel in 4 m Holocene 

sediment core of Lake Kotokelwas investigated. Sapropel is mainly formed from 

phytoplankton. Bacteria play the main role in the decomposition of organic mat-

ter in this sapropel, with the formation of organic-mineral complexes. 
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Dispersed organic matter (DOM) and molecular markers composition in bottom 

sediments, collected during the ANT XXIX/4 cruise of R/V «Polarstern» near 

the sites of active gas emission in the Cumberland Bay (South Georgia Island, 

UK), were studied. Comparison of changes through the sediment section of 

DOM group composition and molecular markers distribution close and beyond 

the gas anomaly gave an objective sight to the specificity of the organic matter 

alteration and biotransformation processes.  
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Primary production changes in the direction from outfall Ashamba to depth zone 

of Golubaya bay (Black Sea) were studied in early June. During ten days (June 

4-13) primary production essential varied and keep tendency to decrease in the 

more freshened water. 
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Distribution of bacteria with active metabolism and intact membrane in the water 

column of the Kara Sea (St. Anna Trough) were studied. The part of active bac-

teria (bacteria with active electron transport chain) in the water column of the St. 

Anna Trough averaged 38.9 % and varied from 5.56 to 94%. 
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There are several areas of pockmarks occurrence within the bottom of the eastern 

Gulf of Finland. In Koporsky Bay pockmark field is situated within area of tec-

tonic fracture zone and underground water discharge. Significant difference in 

geological structure within areas of pockmarks occurrence allows to suppose po-

lygenic nature of pockmarks in the eastern Gulf of Finland. 
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Distribution and fluxes of oxygen and sulfide have been studied in porewater of 

sediments from oxic, suboxic and sulfide parts of the Black Sea. Data have re-

vealed that the concentration of sulfide in porewater increases from West to East 

in the Black sea. The sulfide fluxes have evidenced that sediments are the source 

of sulfide for the bottom waters in the northern part of the sea and in the area of 

the continental slope. The bottom waters are highly dynamic and the residence 

time of both oxygen and sulfide is short. 
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Redox characteristics of the sediments and pore water are presented on the sec-

tion from the Kerch Strait to the north-eastern deep of the Black Sea. Most valu-

able forms of sulfur (H2S, S2-, S2
2-, Sorg) are considered for Holocene period. 
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Vertical distribution of methane in aerobic water column of Black and East-

Arctic seas has complicated profile with 1-2 peaks. Maximums of methane con-

centration within the column correlated with surface layer, thermocline or lower 

part of photosynthetic zone. In aerobic zone positive balance of microbial cycle 

of methane was observed. Redundant methane, which is generated by microor-

ganisms in oxygenated zone of sea, might play significant role in methane flow 

from water area to atmosphere. 
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Data on evolution of the chemical composition of sedimentary rocks evidenced 

about increase of biosphere thermodynamic nonequilibrium in length of time. 

The reason for occurrence of strong biosphere thermodynamic nonequilibrium is 

spatial separation of photosynthesis products (accumulation of molecular oxygen 

in the atmosphere and organic matter in bottom sediments of the World ocean 

and continental reservoirs). Deposition of organic matter in the bottom sediments 

represents the geological mechanism of formation of biosphere thermodynamic 

nonequilibrium. Growth of the biosphere nonequilibrium is caused by increase of 

sediment accumulation rate during geological time. 
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Presented and discussed the new data of methane quantity, isotopic values 13C

and D in methane of two types of intrasedimental ground ice, West Yamal, Rus-

sia. The first type of intrasedimental ground iceis icy sediments (IS) not more 

than 2-3 m thick. The second type of intrasedimental ground ice is large massive 

tabular ice bodies more than 20 m thick. The extraction of gases accomplished 

following the dry extraction technique. One approach that has been used with 

success to determine the origin of methane is the analysis of the 13C and D 

value of CH4 gases. Our data of isotopic measurements of the 13C –70.5pm, and 

D –326pm in methane are typical for gas formed with the participation of vital 

functions of bacteria. 
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In August, 2013 in the southern area of Far-Eastern biospheric marine reserves,

in the bottom waters of depression between Furugelm Island and continental 

slope the anoxia was established. The microbiological decomposition of settled 

organic substance or diatoms on the bottom caused anoxic conditions. Abnormal 

abundance of rain fall in the Far East in 2013 resulted in these conditions. 
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Data on primary productivity and chlorophyll content in Czech and Pechora 

bays, which are characterized by high, compared to open water areas of the Bar-

ents Sea, the content of the indicators throughout the water column. A high level 

of production in some years is comparable to the most productive regions of the 

ocean, such as areas of upwelling. 
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Organic matter and metal composition were analyzed in the samples of 

ferromanganese nodules collected from the NE part of the Kara Sea during the 

125th cruise of R/V "Professor Shtockman" in October 2013. Organic matter of 

Fe-Mn nodules was found to be immature and low-biodegraded. Composition of 

n-alkanes is independent of morphology, structure and location of the nodules. 

Comparing to other Arctic shelf seas the content of macro-, micro- and REE 

elements in the Kara Sea nodules is higher. For the first time it was demonstrated 

a correlation between the dominant source of OM and Mn/Fe ratio (marine OM 

prevail when Mn/Fe < 1, terrestrial OM - Mn/Fe > 1). 
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Interaction between the seawater and the sediments plays an important role in 

the global biogeochemical cycling. The benthic fluxes of chemical elements af-

fect directly the acidification characteristics (i.e. pH and carbonate saturation) 

and also determine the functionality of the benthic and pelagic ecosystems. Oxy-

gen depletion is a serious environmental issue in the oceans, as well as in coastal 

zones throughout the world [1]. Fluxes of nutrients (O, C, P, N), redox metals 

(Mn, Fe), change magnitude and even direction in case of changes of redox con-

ditions from oxic to suboxic and anoxic. The biogeochemistry and bioremedia-

tion of the priority radionuclides are connected with the redox conditions 

changes [2]. 

In many regions redox state of the near bottom layer can oscillate in connec-

tion with supply of organic matter (OM), physical regime and coastal discharge 

influence. The goal of this work was to apply a model for analysis of changes 

occurring due to seasonal oscillations of redox conditions and simulate processes 

of transformation of radioactive elements.  

We use a 1-dimensional C-N-P-Si-O-S-Mn-Fe vertical transport-reaction 

Bottom RedOx Model (BROM) describing transport in the sediments, bottom 

boundary layers (BBL) and the water column coupled with biogeochemical 

block simulating changeable redox conditions, and the carbonate system proc-

esses block [4]. In BROM we parameterize OM formation and decay, reduction 

and oxidation of species of nitrogen, sulfur, manganese, iron, and the transforma-

tion of phosphorus, silicate and carbon species. BROM includes a simplified 

ecological model with phytoplankton, heterotrophic organisms, aerobic autotro-

phic and heterotrophic bacteria, anaerobic autotrophic and heterotrophic bacteria 

(Fig. 1). BROM is coupled to FAMB [3] as a transport model and biogeochemi-

cal model. The model’s domain includes the water column, the BBL and the up-

per layer of the sediments.  
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Figure 1. Flow-chat schemes of transformation of S (a), P (b), N (C), Fe (d), O 

(e), C (f), Mn (g) and ecosystem processes (b) in model BROM. 

The model shows a possibility of periodic replacement of oxic conditions 

with anoxic, that leads to changes in the distributions of the parameters and their 

fluxes. The seasonality in production and destruction of OM together with the 

mixing seasonality lead to a vertical displacement of the oxic/anoxic interface 

from the sediments in winter to the water in summer. This affects distribution of 

sulfur species, nutrients (N and P), redox metals (Mn and Fe) and carbonate sys-

tem parameters. Bacteria play a significant role in the fate of OM due to chemo-

synthesis (autotrophs) and consumption ofDOM (heterotrophs). In particular, 

model reproduce a n increase of pH in below the sediment/water interface con-

nected with CO2 consumption for chemosynthesis.  

We parameterized processes of137Cs decay, partitioningwith particulate sili-

cate,particulate and dissolved organic matter, that allowed to model the 137Cs

transport with diffusion and sinking.  

The calculations performed (Fig. 2) show an enrichment of the bottom water 

with 137Cs during anoxia, following by its penetration to the upper water column 

during the winter mixing. Synthesis of organic matter during the warm season 

and its sinking toward the bottom serve as a biological pump to the sediments. 

Late summer bottom anoxia releases 137Cs to dissolved form that becomes avail-
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able in the water column again. This mechanism results in seasonality in 137Cs

water concentrations on top on general trend of its decay. 

Figure 2.Modelled seasonal variability of dissolved oxygen (left) and hydrogen 

sulphide (right) in the water column and upper 5 cms of the sediment. Sediment-

water boundary is positioned at 90 m depth. 

Figure 3.Modelled seasonal variability of dissolved Cs-137in the water column 

and upper 5 cms of the sedimentduring the 1st year (left column)  

and the 30th year (right column) from the initial conditions  

(100 % in the surface model grid cell). 
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The paper discusses the specifics of environmental measures during the marine 

engineering research. Examines the main legal documents regulating marine en-

gineering surveys, environmental problems of using boats to the research, the 

specificity of the environmental impact of marine engineering and surveying 

(hydrographic), engineering-geological, engineering-hydrometeorological and 

engineering – ecological studies.Discusses the procedure of state ecological ex-

pertise.
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The report presents the results of field of coastal studies on the state of modern 

exogenous geological processes in the coastal zone of the Azov sea. According 

to the results of long-term observations (1980 - 2015) at monitoring sites refer-

ence network SFU identified cycles of various degree of manifestation of the rate 

of abrasion. 
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The underwater mud volcanism is an example of flows of matter, accumulation 

and release of energy that can dangerously affect the economic objects. A wide 

range of hazardous material-energy impacts (geological hazards) and requires 

careful study for their prediction and assessment. 



143

. .
1
, . .

2

(1 . . . ,

. , swdartvader@mail.ru, 2

. . . , belovns@gmail.com)

-

Danchenkov A.R.
1
, Belov N.S.

2

(1Atlantic Branch of P.P. Shirshov Institute of Oceanology RAS, Kaliningrad, 2Immanuel 

Kant Baltic Federal University, Kaliningrad) 

Volumetric estimation of the storm impact on dunes complexes 

of the Curonian Spit, Baltic Sea 

: , , -

, , ,

. -

, -

.

, -

-

. , -

,

.

,

- -

- . -

, -

.

, ,

. -

 2014 .  2015 .

.

 25 / , ,

.

-

,  –  2014 .,  2015 .

 2015 . , -

-



144

. -

, -

. , , -

, .

,

, .

.

 2014 .  2015 .

, ,

 2014 –  2015 .

 2177.8 3. ,  2015 .

, -

,

,  208.3 3. -

 – 0.991 3/ 2, -

.

-

. -



145

. -

-

.

 ( 14-37-00047). 

The impact of storms on the dune systems have a significant impact on their 

morphology. Terrestrial laser scanning allows to fix the situation and calculate 

the volume and direction of changes. A result of investigations from November 

2014 to March 2015 evaluated value of erosion, accumulation and balance on a 

model site on the Curonian Spit. 
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. 2014. 12. . 1759–1774. 

3. . . . - , -

. : , 1998. 416 .

There were analyzed main and toxic chemical elements in the 1000 bottom 

sediment samples and in 800 samples from the cores. Geochemical maps were 

compiled, and some of them were published. [2,3]. 
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The article describes the principles of environmental sensitivity typifying the 

shores of the seas to oil spills. An attempt is made to adapt the international sys-

tem to the shores of the Arctic seas based on the morphodynamic approach. 
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 15  550 / .

, . . -
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.

 2. 

.

S

N=57 

S

N=94 

S

N=28 

.

.

Hg (45) 36 61 50 /

Al (10.45) 6.3 6.9 7.9 % 

Ca (2.53) 1.6  1.32 % 

Fe (3.33) 4 3.73 3.62 % 

Mg (1.34) 1.4  0.83 % 

Si (23.8) 29.3 27.8 27.8 % 

As (6.6) 3.02  0.9 10-4%

Ba (800) 0.07 0.07  10-4%

Co (20) 0.003 0.002 0.0008 10-4%

Cu (57) 0.026 0.004 0.002 10-4%

Mn (0.067) 0.19 0.29 0.024 % 

Ni (95) 0.004 0.006 0.003 10-4%

Se (60) 0.238  0.231 10-4%

Sn (10) 2.57  0.72 10-4%

Pb (20) 0.0009 0.002 0.002 10-4%

Ti (0.45) 0.39 0.37 0.35 % 

Zn (80) 0.01 0.01 0.01 10-4%

 1.12 2.41 2.14 % 

. . .

(1962).

Hg

.  Ge99-29 ( -
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-

. -
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 Cu, Ni, V, Mn. 

 Hg  Mn, Zn, Ni, Cu, Ba.  

. .

-

. -

.

 2–6 .

. ., . ., . ., -

, . . . .

. -

. . ,

.

 (15-II-

1-002)  (“ -

. ”). 

The content and distribution of mercury in the bottom sediments of the Northeast 

Asia marginal seas were studied. Maximum mercury contents are found in the 

areas with active geodynamic conditions and anthropogenic areas of the Amur 

Bay, the Sea of Japan. Geochemical association of mercury and other chemical 

elements were identified. Hg background contents have been determined in the 

determined in the superficial bottom sediments of the studied seas. 
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tration in the surface layer of the atmosphere

in the Bering Sea in summer 2013 
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In August 2013 in the Bering Sea a mercury study of the air was conducted. It 

was found that the Hg0 concentration in the surface layer of the atmosphere in-

creases with the arrival of air masses from the lower layer of the troposphere of 

the central Arctic. The most likely reason for this phenomenon is the fact that in 

the summer somewhere in the layer «surface sea water-atmosphere» there are 

certain processes induced by solar energy as a result of which the atomic mer-

cury emitted into the atmosphere and enriches it. 
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The paper examines the results of seven-year field observations of natural trans-

formation of fuel oil spilled in the Strait of Kerch in November 2007. In the 

course of time, on the seacoast an exponential decrease of the ratio between hy-

drocarbons and asphaltic components of weathered fuel oil traces was revealed. 

On the northern windward coast of the strait influenced by shallow, low-salinity 

and highly bio-productive waters of the Sea of Azov the spilled fuel oil trends to 

disappear more rapidly than on its southern coast washed by the Black Sea. 



168

. .
1
, . .

1
, . .

1
,

. .
1
, . .

2

(1 , . ,

e-mail: kiselevgp@yandex.ru;2

« », . )

 ( )

Kiselev G.P.
1
, Bazhenov A.V.

1
, Druzhinin S.V.

1
,

Kiseleva I.M.
1
, Sikkilja N.S.

2

(1Institute of Environmental Problems of the North of the Ural Brunch of RAS, Ark-

hangelsk; 2 State nature reserve "Kostomuksha", Kostomuksha)

Natural and artificial radioactive isotopes in sediments

of Lake Kamennoe (Karelia) 

: , ,

-134, -137, -40, -226, -232.  

-

-

.

, -

,

.  2012 . -

-

. , -

-137  39, 41  42,  682, 873, 795 / -

, .  2013 

2014 .

, -

, –  « », . , . -

, . , . , . , ,

.

. .

 3 .

 – -134 -137 

 – -40, -226 -232. 

 2012–1014 .  87 

. 1, 

- , -

.



169

 1. 

.  2012  2014 .

 (1 ) -  « -

».  10  30%. 

-134 (

 2 ) –  2  12 /  46% -

.

. ,  22 , -

, -134  12 ;  4-

 8, 9, 10  12 / .  25 



170

-134  9 , -

 1  7 / . ,

-

, -134 -

. -137 -

 27  70 /  50 / ;

 100 /  (14 ). -

-137  100 /

 ( ) , -

. -

. -

,

,

.

-40 -

 (  5 ). -40 

 35  624 / , -

. , -40 -

. -

-40 – 421 /  (  -2)  413 

/  (  8) - . -

 22  23, -

,

, -40 – 364  398 /

.

-40  – 624 /

 (  8), .

 (  2), -

, -40 

460 / .

-226 

 3  76 /  ( - -

). -

 – 24 / ,

 10  11 / , -

 – 14 / .

-232  3  45 /  (

). -

-232  – 23 / , -

 9  19 / .



171

 2. -40 -137 

-

, .

, ,

-40 

-137 ( . 2). 

,

,

-137.  

,

.

 2015-2017 .  15-15-5-48. 

The study of natural and artificial radioactive isotopes in sediments of 

continental reservoirs provides an indication of radioactive contamination of 

water reservoirs and anthropogenic impact on them. 



172

. ., . .,

. ., . .
(  « . . . », . - ,

e-mail: petrovavi@mail.ru) 

-

Kursheva A.V., Litvinenko I.V., Morgunova I.P., Petrova V.I. 
(FSUE “VNIIOkeangeologia named after I.S. Gramberg”, Saint-Petersburg) 

The content and composition of polycyclic aromatic hydrocar-

bons in bottom sediments of the Shtokman area

: , ,

, .

-

 ( ) , -

.

,  – ,

, , -

, .

 ( , , , )

 [1] 

 [2–4]. 

 [5]. 

 [2, 6].  

-

,

. -

-

, -

. -

-

-

.

-

 [7]. ,

-

,



173

 [7]. -

.

, -

 1992–2006 . (  « »,

 « », « »,  « »). 

 –

18º . : -

 ( )  ( ) ,

, ,

- -

. - -

 Agilent 6850/5973 - -

.

-

-

, -

 [9]. , -

 ( ) , -

 (2–3%  1.2–1.4 % ). 

 (0.09%) -

 (0.005%) 

. , -

 57%.  

 (1992–2006 .)

 (100–800 / ), -

 (>2000 / ),

-  ( )  [2, 6]. 

, .1 , -

.

. -

 (1990- ) -

,  4–6  ( -

).  (2000- ) -

.

, -

,  40% 

 ( .2 ). -

. ,



174

, -

 [2]. 

,

-

.

 1. 

.

 2. 

.

 ( .1 ) -

 [4] -

-

.

. -

 ( .1 ), .



175

1. Hautevelle Y., Michels R., Malartre F., Trouiller A. Vascular plant biomarkers as prox-

ies for paleoflora and paleoclimatic changes at the Dogger // Org. Geochem. 2006. V. 

37. P. 610–625. 

2. Dahle S., Savinov V., Petrova V. et al. Polycyclic aromatic hydrocarbons (PAHs) in 

Norwegian and Russian Arctic marine sediments: concentrations, geographical distri-

bution and sources // Norwegian Journal of Geology. 2006. V. 86. P. 41–50. 

3. Yunker M., Snowdon L., Macdonald R. et al. Polycyclic aromatic hydrocarbon compo-

sition and potential sources for sediment samples from Beaufort and Barents seas // 

Environ. Science & Technology. 1996. V. 30. P. 1310–1320. 

4. Yunker M., Macdonald R., Snowdon L. et al. Alkane and PAH biomarkers as tracers of 

terrigenous organic carbon in Arctic Ocean sediments // Org. Geochem. 2011. V. 42. 

P. 1109–1146. 

5. Boitsov S., Petrova V., Jensen H. et al. Petroleum-related hydrocarbons in deep and 

subsurface sediments from South-Western Barents Sea // Marine Environmental Re-

search. 2011. V. 71. P. 357–368.  

6. Dahle S., Savinov V., Klungsøyr J. et al. Polyaromatic hydrocarbons (PAHs) in the 

Barents Sea sediments: Small changes over the recent 10 years // Marine Biology Re-

search. 2009. V. 5. P. 101–108. 

7. . ., . ., . . . -

. : , 1990. 280 .

8. . ., . . -

:  //  XII 

. .: , 1997. P. 95–96. 

9. Andreeva I., Zinchenko A, Vanshtein B. et al. Geoecological Zonation of the Russia 

Arctic Shelf at the morpholithodynamic basis // Fifth Workshop on Land Ocean Inter-

actions in the Russian Arctic (LOIRA). Moscow, Book of abstracts. 2002.  

P. 9–11.

Specifics of the composition of PAHs may be due to the seeping migration at 

which fluid leaves deep geochemical traces in surface sediments in areas of the 

gas discharge. The formation of the composite structure of polyarenes in sedi-

ment of Shtokman area have little technogenic sources. And this trend continues 

throughout the period of observation. The sedimentary section of the importance 

of these indicators is very stable, which suggests their background character. 
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Using physical-chemical modeling (Selector software package, Chudnenko, 

2010) there were performed investigations, which identified the features of inter-

actions of oil with sea and fresh waters on objects of the Far East. Results of the 

modeling confirmed the patterns found on objects of the Murmansk region but 

there were some differences connected with conditions of a Far East waters 

chemical composition formation. The developed models can be used for the 

forecasting of consequences of oil spills in sea and river waters of the Far East.
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Pollution in significant concentrations is mainly registered in the surveyed 

coastal aquatic areas. The mixing zone of riverine and marine waters acts as a 

geochemical barrier preventing supply of the bulk of river-transferred pollutants 

to the open sea areas. 
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Article summarizes the results of long-term studies of mercury levels in various 

natural objects in the mouth area of the Northern Dvina River. Ranks of mercury 

accumulation in the water, bottom sediments, precipitation, aquatic organisms, 

soils, epiphytic lichens, pine needles built. The analysis of possible sources of 

contamination held. 
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In the waters of the Baltic Sea concentrations of AHC reduced in recent years, 

and only near the coast remained high. In the bottom sediments of the content is 

determined by the lithological type, and in the region near Kravtsovskoye field – 

intensive process of seepage from the thickness of sediment. 
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In the frames of the model "oil-water" was examined the inhibitory ability of N-

ethyl morpholine, amide-2- (N-morpholyl) -propionic acid, amide-1-metil-2- (N-

morpholyl) -propionic acid, nitrile-2- (N -morfolil) propionic acid by oxidation 

of cumene azoizobutironitrilom initiated. It shows that decrease of t the charge of 

nitrogen and  carbon and an increase of  hydrogen in a molecule of the amine 

increases inhibitory ability of amines. 
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Forthefirst time, the quality of the water of Pambak river is estimated by entropy 

index. The result shows that from source to the mouth of the river the quality of 

the water decreases from 1 up to 2 levels of pollution. The pollution is caused by 

the high level of metal in the water. 
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The environmental problems of the Gulf of Finland (GoF) include e.g. eutrophi-

cation and hazardous substances. In this work we have used geological records, 

seabed sediments, to study environmental history and trends in heavy metal input 

(e.g. lead, cadmium and zinc) and sedimentary phosphorus, among other nutri-

ents, in the GoF, the Baltic Sea, over the past 6000 years. We have studied sedi-

ment cores from three Sites, from the western (JML), central (GF2) and eastern 

GoF (F40). These sites are located in the water depths of 80, 84 and 38 meters, 

respectively. The short sediment cores were recovered using a GEMAX gravity 

corer, and long sediment cores using a piston and a gravity corer. Detailed analy-

ses of sediments include e.g. ICP-MS geochemical, total carbon, and LOI. The 

age model for these sediment cores is based on AMS-14C-, palaeomagnetic-, 

210Pb- and 137Cs dating, and Pb-content records. Results from sediment studies 

indicate an anthropogenic input of harmful substances (e.g. Pb) already during 

the Medieval Climate Anomaly (around 950-1250 AD). Increase in heavy metal 

input, since 1950’s until 1970’s/1980’s, is also clearly visible in sedimentary re-

cords. However, over the last decade(s) the concentrations of heavy metals have 

generally declined. Moreover, seabed sediments of the GoF still contain high 

concentrations of nutrients and heavy metals. 

This work is a part of an ongoing CISU that is funded by Academy of Finland 

and Russian Foundation for Basic Research (project 14-05-91763). 
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The importance of the development of the monitoring system for tracking surg-

ing on the eastern cost of the Azov Sea is explained. 
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The most efficient measure to protect the coast of the Kaliningrad sea coast is a 

system restore buhne and technical makeup beach gravel and coarse sand. Their 

most profitable deposits taken from the Alkskian and Prussian suites, which are 

found in the north-western and northern slopes of underwater Sambia Peninsula 

and in the waste amber-pits. 
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As a result of multi-years geological and geophysical studies we composed Eco- 

geological map of the Barents-Kara region which is the first attempt to combine 

exogenous and endogenous factors of the negative influence on the ecological 

situation in the region. 
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ontent of technogenic pollutants in the sediments of coastal northeastern Black 

Sea were evaluated. The quantitative assessment of the level of anthropogenic 

impact of Gelendzhik and Blue Bay and Tsemess bays was carried out. A list of 

pollutants exceeding the standards of MPC was determined. 
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Measured values of 87Sr/86Sr in foraminifers of the three columns, taken from 

Mendeleev Rise bottom sediments that allowed the calculation of SIS-age. The 

sedimentation rates for the Mendeleev Rise sediments ranged from 0.5-0.6 

cm/thousand years. 
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Neotectonic activity determined paleogeography of the Russian Arctic Seas for 

the Late Cenozoic. Each shelf has original evolution at the beginning of this 

stage. Denudation dominates for some of them. The ways of terrigenous matter 

moving changed. There are some total features for the Quaternary.  
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Late Mesozoic-Early Cenozoic volcanics of the Japan and Okhotsk seas are the 

production of melting of the spinel peridotites of the mantle wedge. The 

Miocene-Pliocene sea-marginal basaltoids are the production of OIB source 

(Pacific Superplume), and the Pliocene-Holocene alkaline basaltoids are the 

production of the plume-continental source (North Asian Superplume). 
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The paper presents the main stages of the expedition “Arctic-2012” preparation 

and her fulfillment and, also, obtained results during the onboard and coast data 

processing. Presented, that first time in the World thePaleozoic crust drilling was 

fulfilled by the Russian bottom drill (the equipment was developed in JSC 

“Sevmorgeo”). The first time in Russia the scientific naval submarines were used 

for searching of the scarps on the bottom of the Arctic Ocean. 
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Eurasian arctic seas cover large parts of the Arctic and host unique zooplankton 

communities, but the winter data from these reasons are extremely rare. Here we 

present and compare data on the winter zooplankton communities structure and 

the winter zooplankton ecology in the White, Barents and Kara seas along with 

data from the deep Arctic regions, e.g., Fram Strait, Spitsbergen fjords and the 

Canadian Basin of the Arctic Ocean. Comparison of the winter community 

composition and zooplankton biomass with data collected during summer show 

lower diversity and decrease of zooplankton biomass in winter, with the 

seasonal differences strongly related to the zooplankton communities’ structure. 

However, in a contrast to a classical paradigm, recent observations indicate a 

high level of biological activities in the zooplankton communities that includes 

reproduction in herbivorous, omnivorous, and carnivorous species, and a high 

trophic activity in omnivores and carnivores under a solid ice cover during the 

Polar night. Our data indicate a strong necessity of extensive winter studies in 

the Arctic region, as a prerequisite to predict their response to ongoing and 

future climate and anthropogenic changes. 
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Lithological and facies structure for Pleistocene cover of Barents and Laptev 

Seas has been reconstructed. On the base of A.B. Ronov volumetric method we 

revealed the quantitative level of the difference between sedimentation for 

glacial and periglacial shelves. It is clearly that LaptevSea shelf may be more 

perspective relatively to placers. 
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The paper deals with a newly formed permafrost feature, a relatively narrow, 

deep crater. The authors conclude that it originated from an increase in pressure 

due to gas emissions from permafrost and ground ice. Conclusion is supported 

by known subsea processes producing pockmarks in gas-bearing provinces, and 

by recent studies of gas-hydrate behavior in the upper permafrost layers. 
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Some results of the Russian-German marine and polar researches conducted in 

the Laptev Sea and on the adjacent land are presented. On the basis of results of 

the conducted researches it was succeeded to track change of vegetation, climate 

and environments of the sea during the last 2.3 thousand years. A comparison of 

the first results of a comprehensive micropaleontological analysis (pollen, 

spores, forams, ostracods) and radiocarbon ages (AMS14C) from sediment core 

recovered in the eastern part of the Laptev Sea shelf revealed that warming of 

climate on the coast in the range of 1.5–1.7 thousand years synchronously with 

advection of the Atlantic waters in the Laptev Sea. 
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The highest concentrations of AH  are defined not only in estuarine areas, but 

also in frontal zones. The distribution of hydrocarbons in the surface layer of 

bottom sediments depends on their particle size and inside the sediment – redox 

conditions. Pollution carried by rivers is deposited mainly on the geochemical 

barrier of the river–sea. In the pelagic regions waterarrivesrelatively clean. 
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In the last decade new data on the structure of the sedimentary cover of the 

Barents Sea shelf’ northern part have been obtained. One of the promising 

methods for studying structural, tectonic features and hydrocarbon potential as 

well as distribution of geothermal parameters in space is three dimensional 

modeling. Based on information obtained the paper evolutionary geological-

geophysical model of the north-eastern part of the Barents Sea shelf was 

suggested.
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Two new sediment cores from the eastern Laptev Sea continental slope were 

investigated for reconstructing late Pleistocene-Holocene environmental changes 

based on microfaunal, lithological and geochemical proxies. The distribution of 

foraminiferal assemblages has good correlation with the previously obtained data 

from the western part of the sea where specific changes in the composition of 

benthic assemblages correspond to the time intervals of the early deglaciation, 

Bølling–Allerød interstadial, Younger Dryas cold spell, Early Holocene warming 

and Late Holocene cooling. 
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The full complex of organic-geochemical data on the studied samples evidences 

the few sediment-forming sources for Pleistocene-Holocene deposits of the 

Mendeleev Rise seamounts. The most important fact is that the observed 

contribution of subaqueous erosion and denudation products redeposition in 

zones of bedrock outcrops are not less significant than the terrigenous and ice 

transport supply. 
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First marine tephrochronological studies in the Pacific sector of the Arctic dem-

onstrated presence of a large amount of volcanic glass within the Holocene 

sediments. A major peak of glass was geochemically correlated to tephra from 
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These results suggest that tephra studies can be used for dating and correlating 
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It was carried out the cluster-analysis of broad spectrum of chemical elements 

from surface bottom sediments (0-2 cm) of the KaraSea. The chemical data were 

obtained with the help of XRF and ICP-MS methods. As a result, we divided the 

samples on three types (clusters). Cluster I – high-iron alumosilicate clayey silt, 

cluster II – alumosilicate clayey silt, and cluster III – silicate silty sand.  
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Seismoacoustic work with source "bummer" was first held in Lake Ladoga in 

2014. Seismoacoustic investigation conducted in Lake Ladoga allowed more 

clearly trace the spread of marginal glacial formations and substantially clarify 

information about their morphology, to identify areas of accumulation of glacial-

lacustrine and lacustrine deposits of abnormal thickness and prove the existence 

of young geodynamic movements in the northern basin. 

1
2

34
5



314 

. .
1
, . .

1
, . .

2
,

. .
3
, . .

4
, . .

1
,

. .
2
, . .

2

(1 . . . , , ,

etaldenkova@mail.ru; 2 . . . , - ;
3 , - ; 4 &M , , )

:

12-03-10

Taldenkova E.E.
1
, Nikolaev S.D.

1
, Gusev E.A.

2
, Rekant P.V.

3
,

Stepanova A.Yu.
4
, Chistyakova N.O.

1
, Novikhina E.S.

2
,

Pyatkova M.N.
2

(1Lomonosov Moscow State University, Geographical Faculty, Moscow; 2Gramberg

VNIIOkeangeologiya, St.Petersburg, 3VSEGEI, St.Peterburg, 4Texas A&M University, 

College Station, USA) 

Pleistocene sedimentation history of the eastern Mendeleev 

Ridge: first results of the multiproxy investigation  

of core KD12-03-10C 

: , , -

, , , -

-12-03-10 ,  2012 .

« »

 2200  (79°27,75’ . .  171°55,08’ . .), 

,

.

 575  10 ,

 30 .

>63 ,

 >500 ,

 >125 , 18O 13C

 Neogloboquadrinapachydermasin. 



315 

 [1–7] 

,

, ,

-  16. 

,

,

, ,

.

, ,

.

, ,

75–80  130–135 .

,

,  170–180  220–230 .

12-03-10

 3 : 1)  (480–575 )

; 2)  (330–480 )

,

, ,  16; 3)  (0–

330 ),

,

. - ,

.

12-03-10 ,

. ,

. ,

, ,

 320 .

,

, ,

,

 [2].  5 



316 

,

 (10–40 , 70–90  240–310 ),

 20  1 .  110 

140 ,

. ,  (10–40 

)  (240–310 )

 (

, , ),

.

, ,

. ,

, .

2 , ,

, ,

 [2]. 

, ,

320 .  355–400  415–515 .

 2-  6 ,

.

,

 ( ):

• 480–575  – 

;

.

• 310–480  – 

, , ,

 16 (  425–442 

);

;

 12-16. 

• 240–310  –  11 - 

;

;

Turborotalitaegelida

Cyclammina.
• 190–240  – 



317 

;

;

T. egelida

Neogloboquadrinapachydermasin. ;

Cyclammina;

 8–10. 

• 130–190  – 

;  1 

(170–180 ); ;

 – T. 

egelida/quinqueloba Cyclammina, N. pachydermasin.

,

Oridorsalistener,

Pulleniabulloides;  7/8  7. 

• 85–130  – 

 110–

130  (  60–70%) 

 85–110 ;

; N. pachydermasin.

, O. tener
Polycope

,

;

 6  5/6. 

• 60–85  – ;

; N. pachydermasin.

, ibicidoideswuellerstorfi

Cytheropteron

;

 5. 

• 40–60  – 

 4. 

• 0–40  –  15–30 

 3; 

,

 11  5,  « »

;

, Henryhowellaasperrima ;

 1-3. 

 11-05-01091 
 15-05-08497. 



318 

1. PolyakL., CurryW.B., DarbyD.A. etal. Contrasting glacial/interglacial regimes in the 

western Arctic Ocean as exemplified by a sedimentary record from the Mendeleev 

Ridge // Palaeogeogr., Palaeoclim., Palaeoecol. 2004. V. 203. P. 73–93. 

2. Polyak L., Best K.M., Crawford K.A. et al. Quaternary history of sea ice in the 

western Arctic Ocean based on foraminifera// Quat. Sci. Rev. 2013. V. 79. P. 145–

156.

3. Cronin T.M., Smith S.A., Eynaud F. et al. Quaternary paleoceanography of the central 

Arctic based on Integrated Ocean Drilling Program Arctic Coring Expedition 302 

foraminiferal assemblages // Paleoceanography. 2008. V. 23. PAIS18, 

doi:10.1029/2007PA001484. 

4. Cronin T.M., Polyak L., Reed D. et al. A 600-ka Arctic sea-ice record from 

Mendeleev Ridge based on ostracodes// Quat. Sci. Rev. 2013. V. 79. P. 157–167. 

5. Cronin T.M., DeNinno L.H., Polyak L. et al. Quaternary ostracod and foraminiferal 

biostratigraphy and paleoceanography in the western Arctic Ocean// Marine Micropal. 

2014. V. 111. P. 118–133. 

6. Adler R.E., Polyak L., Crawford K.A. et al. Sediment record from the western Arctic 

Ocean with an improved Late Quaternary age resolution: HOTRAX core HLY0503-

8JPC, Mendeleev Ridge// Glob. Planet.Change. 2009. V. 68. P. 18–29. 

7. Hanslik D. Late Quaternary biostratigraphy and paleoceanography of the central 

Arctic Ocean. PhD Thesis, Stockholm University. 2011. 

The first results of the stratigraphical subdivision of core KD12-03-10C from the 

eastern Mendeleev Ridge (2200 m water depth) are based on the multiproxy 

analysis of its 575 cm thick sediment sequence including lithology (IRD), micro-

fauna (planktic and benthic foraminifers, ostracods) and stable isotope ( 18O, 

13C) composition of planktic foraminifers. Eight IRD peaks in the upper 450 

cm and the underlying 125 cm thick IRD-free layer imply the age of the core 

sequence exceeds MIS16. Another stratigraphically important horizon occurs in 

the depth range of 240–310 cm. It contains an extremely abundant assemblage of 

planktic foraminifers strongly dominated by a subpolar species Turborotalita 

egelida pointing to the climate warming and reduction in sea-ice cover extent 

during MIS11 interglacial. Findings of several index species among benthic 

foraminifers and ostracods, variability in the total abundance of planktics and 

benthics along with the changes in stable isotope composition of planktic species 

Neogloboquadrinapachydermasin. allow to further stratigraphically subdivide 

the sequence. 
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Sampling of ice columns was carried out on the east coast of the Green fjord near 

MMBI’s Biogeostation. These columns are rich with terrigenous material mostly 

in the bottom. The most turbid layer visually stands out in the range of 30–48 

cm. The mass of terrigenous inclusions in ice columns (cores) was about 42.3 g 

According to our estimates 1 m3 of ice block can contain up to 10 kg of 

sedimentary material.
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Generalized materials of the Initial Reports DSDP and ODP, and other data on 

area and stratigraphic distribution and composition of pyroclastics in the sedi-

mentary cover. On their basis are considered geological history of the region that 

have arisen about 165 million years ago when the breakup of Gondwana as part 

of the Southern Ocean and then, accompanied by explosive volcanism of 

different types (graben fractured, rift, plume, hot spot, island-arc), evolved and 

articulated to the Atlantic ocean.
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The article shows the opportunities of calculating of speed 3D models and some 

of the cross-sections on the example of the area Kola super-deep well. 
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Characteristic of mid-Cenozoic hiatus in near-pole part  

of the Lomonosov Ridge (based on IODP-302-ACEX) 
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We analyze duration and causes of the mid-Cenozoic hiatus in the sediments of 

the Lomonosov Ridge, which was found by biostratigraphic research of 

boreholes drilled by ACEX near the North Pole. Arguments against existence of 

long hiatus between lithological units 1/5 and 1/6 are presented. The Lomonosov 

Ridge subsided naturally in the Cenozoic due to lithosphere cooling after a 

rifting. But the sea level in the Arctic Ocean during isolation time (?49–36.6 Ma) 

could be lower than one in the World Ocean becausespreading in the Eurasia 

Basin decelerated at the same time. Short-time hiatus in the sediments occurred 

owing to the Fram Strait opening at 36.6 Ma and intervention of intermediate 

North Atlantic waters into the Arctic Ocean. 
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Distribution of rare and trace elements in ice rafted sediments 
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Distribution of V, Co, Ni, Sr, Nb and rare earth elements (REE) in ice-rafted 

sediments (IRS) was analyzed in samples from Yermak Plateau area (ARK XX/3 

expedition of the RV “Polarstern”, September 2004) by ICP-MS method. 
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Paleomagnetic studies have been conducted on 6 meter-length core from the 

Mendeleev Rise. The sedimentation rates have not exceeded 1.58 mm kyr-1 for 

3.58 Ma and therefore characterize the sedimentation rates on the region as low 

during the Quaternary period and first stage of Pliocene epoch. 
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Studies of tephra and cryptotephra (scattered volcanic glass) have become 

very important for Quaternary research, particularly in the North Atlantic, where 

they allow precise correlation between ice and marine cores and synchronization 

of abrupt climate changes between various paleoenvironmental archives [1]. 

Such a powerful, independent chronological tool, however, only recently came 

into use in the other parts of the world. In the OkhotskSea sediments, several 

stratigraphically important visible tephra layers have been recently described [2, 

3]. However, occurrence of cryptotephra layers in the OkhotskSea sediments and 

their potential for stratigraphy remains largely unknown. Also, influence of 

various regional depositional processes, in particular, sea ice rafting, on tephra 

and cryptotephra deposition is poorly understood. Here, we present the first 

results of the high-resolution study of tephra and cryptotephra in the OkhotskSea 

sediments over the last 300 kyr. For our research we chose a 46.23 m-long core 

MD01-2415, which represents a major paleoclimate and tephra archive for the 

OkhotskSea over the last 1.1 Ma [4]. The core was recovered at 53°57.09´N, 

149°57.52´E at 822 m water depth from the northern slope of the Okhotsk Sea 

during the 2001 cruise of the R/V Marion Dufresne in the frames of the 

IMAGES program [4, 5]. In this study, we focus on the upper 15 m of the core, 

which covers the marine isotope stages (MIS) 8–1 (the last 300 kyr) [4]. 
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Seven visible tephra layers were described within the upper 15 m of the core 

during the on-board description [5]. Our inspection of the archive part of the core 

has allowed us to find only two visible tephras within this interval: a 3 cm thick 

reddish-gray tephra at 404–407 cm and a tiny speckle of white ash at 1335 cm. 

Other five layers described as visible tephras are spots of black and dark-gray 

sands most likely of sea ice rafting in origin. Visible tephra at 404–407 cm has 

been previously identified as the K2 ash dated at 30.2 kyr BP and associated with 

the Nemo caldera on the Onekotan island [2]. 

To identify cryptotephra layers, sediment samples were taken every 5 cm 

along the upper 15 m of core. The samples were prepared in accordance with the 

standard procedure used for foraminiferal analysis. Lithic grains and volcanic 

glasses were quantified in the >125 and 125–63 µm fractions (totally about 600 

samples). The absolute abundances of volcanic glasses and lithic grains were 

expressed as a number of grains per sample dry weight (gr. g-1). We accept the 

lithic abundances as the ice rafted debris (IRD, gr. g-1).  

All studied samples contain substantial amount of volcanic glasses. We 

define cryptotephraas a maximum with abundance of volcanic glasses >500 gr. 

g-1in the >125 size fraction and/ or >5000 gr. g-1in the 125-63 the size fraction. 

Our count data allow us to define two peaks related to the two visible tephra 

layers, as well as 24 peaks in the >125 µm fraction and 32 peaks in the 125–63 

µm fraction associated with cryptotephras. Some of the identified cryptotephras 

are accompanied by significant maxima in the IRD abundances. 

As a first step, volcanic glasses from a speckle of visible ash at 1335 cm and 

from 24 cryptotephras in the >125 µm fraction were mounted for the 

geochemical analysis. Also, we mounted several samples from the 125–63 

fraction. The rest of the samples from the smaller fraction will be analyzed at the 

second stage of our research. The glass shards from all the mounted samples 

were analyzed for major and some volatile elements at the electron microprobe 

in GEOMAR (Kiel, Germany) according to the protocol developed by M.V. 

Portnyagin [6]. We analyzed about 30 glass shards along the profile in each 

cryptotephra in order to quantify different varieties of glasses. The ages of 

tephras and cryptotephras were estimated based on the age-depth model of core 

MD01-2415 [4] improved in accordance with the up-to-date oxygen isotope 

stack [7]. To indentify the source eruptions for the glasses,their chemical 

compositions are compared to the extensive database of glass compositions from 

the Kuril-Kamchatka volcanoes developed in GEOMAR. Here we report the first 

results of our research.  

The white ash speckle at 1335 cm is found to be identical to so-called 

"Magadan ash" or AL7.4 ash described both on land near Magadan city and in 

the OkhotskSea core LV28-42-4 [3]. The age of visible AL7.4 tephra in the core 

LV28-42-4 was estimated at ~229 ka [4]. The source of this tephra is still 

unknown but based on its high-K composition it is likely derived from some 

back-arc volcano in SredinnyRange in Kamachatka.
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All studied 24 cryptotephras from the >125 µm fractionspanning the age 

interval of 300 ka contained more than one (2-5) geochemical types of the 

volcanic glass. Furthermore, all cryptotephras contained two high-K glass 

populations: one related to Khangar volcano, and the other exactly matching the 

above described "Magadan ash" from an unknown source. Against this 

continuous background, at least nine more distinct glass populations, dominantly 

of medium- to low-K compositions, are identified, each indicating a short-lived 

glass deposition episode. From nine primary tephra-fallouts, two events are 

likely associated with Opala volcano in the southwestern Kamchatka, two ones - 

with tephra layers in Kamchatka, and one – with a visible tephra layer in the core 

LV28-42-4 [4]. 

The two background glass populations might have originated from 

continuous erosion of proximal volcanic tuffs and subsequent transport of eroded 

volcanic material into the OkhotskSea via the rivers and then via the sea ice 

rafting and/or surface currents. This idea is supported by their high-K 

composition typical for the Kamchatka rear arc volcanoes located in the western 

part of the peninsula. Indeed, Khangar is a long-lived volcanic center located in 

the SredinnyRange, and its deposits are continuously eroded by the rivers 

draining into the OkhotskSea. The same is true for several more volcanic centers. 

Distinct peaks of compositionally different, dominantly medium-to low-K 

glasses likely represent either original tephra fall events or short-term erosion 

events likely synchronous to the eruption.  

Our assumption is further supported by examination of an early Holocene 

interval of the core (202-216 cm). In this interval we expected to find the ~8.4 ka 

KurileLake caldera tephra (KO) which is widely distributed in the OkhotskSea 

sediments [2, 8]. Microprobe work on the coarser (>125 µm) fraction showed 

that all the samples from this interval contained large, up to 500 µm long grains 

of highly vesicular pumice corresponding in composition to the "Magadan ash". 

Such compositions have never been found in the Holocene Kamchatka tephras 

[9] so these large pumice grains should have been redeposited, first by rivers, 

and then by sea-ice rafting or currents. On the contrary, KO tephra was 

represented by far smaller glass shards. Analysis of the finer (125–63 µm) 

fraction showed a very different picture: the majority of the shards were 

presented by the KO tephra, while "Magadan ash" was totally absent. 

The second stage of our research will comprise examination and analysis of 

all the cryptotephras in the smaller (125–63 µm) fraction. In the result, we expect 

to single out all the original tephra-fall events and identify their parent eruptions 

that will allow us to obtain a detailed tephrochronological framework for the 

OkhotskSea sediments.  

This study was supported by the Otto Schmidt Laboratory for Polar and 
Marine Research (OSL) Fellowship Program grant OSL-15-05 and the Russian 

Foundation for Basic Research grant #13-05-00346. 
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The Laptev and East Siberian Seas cover large areas of the continental 

margin of North-Eastern Siberia and are separated by the New Siberian Islands. 

The East Siberian Shelf covering an area of 935.000 km2 is still virtually 

unexplored and most of the geological models for this shelf are extrapolations of 

the geology of the New Siberian Islands, the Wrangel Island and the northeast 

Siberia landmass. Apart from few seismic reflection lines, airborne magnetic 

data were the primary means of deciphering the structural pattern of the East 

Siberian Shelf. The Laptev Shelf covers an area of about 66.000 km2 and 

occupies a shelf region, where the active mid-oceanic spreading ridge hits the 

slope of the continental margin. 

Since no deep wells have been drilled so far on the shelves surrounding the 

New Siberian Islands, the precise age and nature of seismic horizons remain 

uncertain. All interpretations are based on different evolution scenarios for the 

shelf areas resulting in a wide variety of interpretations available for the age of 

sedimentary cover of the Laptev Shelf where the interpretations range from 

Proterozoic to Cenozoic. 

During the joint VSEGEI/BGR field expedition CASE 13 (Circum Arctic 

Structural Events) in summer 2011 we sampled outcrops from the New Siberian 

Archipelago including the De Long Islands. Main purposes of the field work 

were: deciphering the structural evolution, paleo-stress analysis, stratigraphy and 

paleo-environmental studies, and collection of potential hydrocarbon source 

rocks and host rocks. 

102 samples were collected from outcrops all across the New Siberian 

Archipelago. The Upper Palaeozoic to Lower Cenozoic units are found to be 

punctuated by several organic-rich intervals. Lithology varies from continental 

dominated sedimentary rocks with coal seams to shallow marine carbonates and 

deep marine black shales. Rock-Eval pyrolysis, gas chromatography/mass 

spectrometry and organic petrography studies were performed to estimate 

organic matter contents, composition, source, and thermal maturity. According to 
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the results of analyses, samples from several intervals may be regarded as 

potential petroleum source rocks. The Lower Devonian shales have the highest 

source rock potential of all Paleozoic units. Triassic samples have a good natural 

gas potential. Cretaceous and Cenozoic low-rank coals, lignites, and coal-bearing 

sandstones display some gas potential. The kerogen of type III (humic, gas-

prone) dominates. Most of the samples (except some of Cretaceous and 

Paleogene age) reached the oil generation window. 

Figure 1.Geological map of the study area [1]. Map is based on VSEGEI, the 

position of the South Anyui suture zone [2 + 3]. Globe is redrawn and modified 

from Google-Earth. 

We also present stratigraphic correlations from onshore to offshore based on 

multichannel reflection seismic data acquired by BGR in the 1990th and the field 

campaign CASE 13. Key marker horizons in the offshore data will be linked to 

major hiatuses in the onshore region. Well information is available close to the 
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Lena delta in the form of sketched stratigraphy ranging from Proterozoic to 

Cretaceous. Both information can be reconciled on a cross-section despite a gap 

of approximately 25 km, providing a tentative age for a regional unconformity 

resting on top of an acoustic basement. On- to offshore correlations provide 

valuable information on the occurrence and distribution of petroleum source 

rocks around the New Siberian Islands, Laptev and East Siberian Seas. 

Figure 2.Total organic carbon (TOC) of the New Siberian Islands samples 

grouped by series [1]. The line within the box indicates the median, boundaries 

of the box indicate the 25th- and 75th -percentile, the whiskers indicate the 

highest and lowest values, and the dots indicate outliers. TOC classification is 

based on [4].

We used also few samples collected by other Russian participants of the 
CASE 13 expedition: Nikolay Sobolev, and Tatjana Tolmacheva (VSEGEI). 

Alexander Kuzmichev (Geological Institute of RAS, Moscow) and Viktoriya 
Ershova (Saint-Petersburg State University) also shared kindly their samples for 

these studies. Rock-Eval pyrolysis for VSEGEI's samples was performed with a 

help of Antonina Stupakova (Moscow State University). The organic petrography 
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studies for VSEGEI's samples were carried out by Galina Volkova (VSEGEI). All 

these contributions are gratefully acknowledged. The BMBF/German Federal 
Ministry of Education and Research (Internationales Büro des BMBF) is 

gratefully acknowledged for financial support of C. Brandes (RUS 11/A09).  
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Despite the importance of the Arctic Ocean in the global climate/earth 

system, this region is one of the last major physiographic provinces on Earth 

where the short- and long-term geological history is still poorly known. This lack 

in knowledge is mainly due to the major technological/logistical problems in 

operating within the permanently ice-covered Arctic region which makes it 

difficult to retrieve long and undisturbed sediment cores. Prior to 2004, in the 

central Arctic Ocean piston and gravity coring was mainly restricted to obtaining 

near-surface sediments, i.e., only the upper 15 m could be sampled. Thus, most 

studies were restricted to the late Pliocene/Quaternary time interval, with only a 

very few exceptions (see [1] for review and references). Continuous central 

Arctic Ocean sedimentary records, allowing a development of chronologic 

sequences of climate and environmental change through Cenozoic times and a 

comparison with global climate records, were missing prior to the IODP 

Expedition 302 (Arctic Ocean Coring Expedition – ACEX), the first scientific 

drilling in the central Arctic Ocean on Lomonosov Ridge (Fig. 1; [2]). By 

studying the unique ACEX sequence, a large number of scientific discoveries 

that describe previously unknown Arctic paleoenvironments, were obtained 

during the last decade (for most recent review and references see [1]). While 

these results from ACEX were unprecedented, key questions related to the 

climate history of the Arctic Ocean remain unanswered, in part because of poor 

core recovery, and in part because of the possible presence of a major mid-

Cenozoic hiatus or interval of starved sedimentation within the ACEX record. In 

order to fill this gap in knowledge, international, multidisciplinary expeditions 

and projects for scientific drilling/coring in the Arctic Ocean are needed. Key 

areas and approaches for drilling and recovering undisturbed and complete 

sedimentary sequences are depth transects across the major ocean ridge systems, 

such as the Lomonosov Ridge. These new detailed climate records spanning time 

intervals from the (late Cretaceous)/Paleogene Greenhouse world to the 

Neogene-Quaternary Icehouse world will give new insights into our 

understanding of the Arctic Ocean within the global climate system and provide 

an opportunity to test the performance of climate models used to predict future 

climate change.  
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During the Polarstern Expedition PS87 in August-September 2014, new site 

survey data including detailed multibeam bathymetry, multi-channel seismic and 

Parasound profiling as well as geological coring, were obtained on Lomonosov 

Ridge (Fig. 2; [3]). These data were the basis for a more precise planning of 

future Arctic Ocean drilling and update of an IODP proposal (IODP Proposal 

708; http://www.iodp.org/expeditions). Main target of this new drilling campaign 

(“ACEX2“) is to obtain a complete about 1000 m thick Cenozoic sedimentary 

section on southern Lomonosov Ridge. Most recently (April 2015), this proposal 

has been accepted by the IODP review panels and scheduled for drilling in 2018. 

Figure 1. International Bathymetric Chart of the Arctic Ocean (IBCAO) with 

locations of ACEX and ACEX2 sites/area (cf., Fig. 2). 
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Figure 2. Location map of seismic profiling carried out during Polarstern 

Expedition PS87 in 2014 [3]. Potential ACEX2 drill sites are marked as white 

circles.
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Alfred Wegener is famous because of his hypothesis on the origin of 

continents and oceans [1] since 1912. It is less well known that Wegener 

published, together with his father-in-law and at the same time very close 

scientific collaborator Wladimir Köppen, an important monographic 

interpretation on the causal relationships of climate change in the geological past 

[2]. Before his death in 1940 at the age of 93, Köppen made additions to their 

work under the title “Supplements and Corrections” [3], notifying the printing 

office that he “urgently needed the proofs because he was dying” [4]. Only one 

edition of Köppen and Wegener’s book was printed. Because of its importance in 

the light of modern climate and paleoclimate research, the Alfred-Wegener-

Institute (AWI), Helmholtz Center for Polar and Marine Sciences in 

Bremerhaven/ Germany together with the original publisher (Gebr. Borntraeger 

in Berlin) and with the support of a number of learned societies and research 

institutions in Germany decided to reprint this book (in its original form), and to 

furnish it with an English translation, in order to make it available to the wide 

modern international community of climate researchers. 

Köppen & Wegener’s book is of principal scientific interest for several 

reasons:

1. It contains a systematic inventory and description of the sedimentological 

and paleontological arguments which Wegener used to establish his historic (in a 

geological sense) climate zones for most of his Paleozoic, Mesozoic and 

Cenozoic paleogeographic reconstructions. During the first two decades of the 

last century Köppen had developed important concepts of the modern global 

distributions of climate zones. The close cooperation between Wegner and 

Köppen led to their mutual conviction that these zones could in principle also be 

deduced from the stratigraphic records of fossil climate indicators.  

2. The book critically describes and discusses paleogeographic 

reconstructions for most of the Phanerozoic periods.Because Köppen was fluent 

in Russian he was able to draw on information from many less known regions, 

for example, northern Eurasia. 

3. The book then ventures into hypothesizing about climate changes in Earth 

history. The most important element of this discussion stems from a close 

collaboration they had established with Milankovitch. He claimed and precisely 

calculated that the Late Cenozoic climate changes were controlled by systematic 



358 

variations of some of the parameters controlling the geometry of the earth´s orbit 

around the sun (eccentricity obliquity, precession) generating differences in the 

insolation. Milankovitch actually allowed them to use his text, calculations and 

figures. 

4. Acceptance of the principles of the Milankovitch frequencies made it 

possible for the first time early in the last century to establish a precisely defined 

time scale of Late Cenozoic glacial-interglacial history. 

The latter aspect is probably the most important scientific contribution of this 

book. André Berger [5, 6] has revisited this entire complex in modern times. The 

Milankovitch frequencies of the orbital parameters control insolation; they can 

be calculated precisely for the past and for the future.  

Köppen and Wegener encouraged Milankovitch, a Serbian engineer, to 

pursue this idea – which he did as prisoner of war during World War I. He had 

studied in Vienna, had won many good friends in Austria who finally succeeded 

to get him out of the POW camp. He was then confined to the building of the 

Hungarian Academy of Sciences in Budapest, where he could work 

scientifically. He published his calculations extensively many years later [7]. 

Nowadays the orbital parameters originally calculated by Milankovitch can 

be substantiated by means of time series obtained from deep-sea sediments [8] 

and ice cores [9] for the past. Milankovitch’s frequencies can also be 

quantitatively predicted for the future and are hence a powerful argument when 

debating future climatic scenarios [10]. Consequently, this reflects an important 

piece of tradition in the development of our understanding of how climate 

evolved in the course of time, reaching from Köppen, Wegener and 

Milankovitch to modern days. 
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