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.  09-05-10059- ; 10-05-10034- .

Deposits of gas hydrates at the bottom of Lake Baikal and the natural oil exits 

in the underwater environment are visually investigated. Experiments on 

assessing the greenhouse gas emissions by spacecraft are conducted. 4 levels of 

underwater accumulative terraces are established. Particular attention is paid to 

the social value of the expedition to study the ocean. 
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Asavin A.M., Roshina I.A., Senin V.L., Udincev G.B. 
(Vernadsky Institute of Geochemistry and Analytical Chemistry RAS, Moscow, Russia) 

Fe-Mn crust of Mery Beard seamount (Amundsen Sea, Antarc-

tica) peculiarity and chemical composition 
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. ,

 (  2 ) -

, .

 1.  (  V .%,  ppm) 

 PS75/2453

SiO2 3.93 

TiO2 1.63 

Al2O3 0.81 

CaO 3.41 

Fe2O3 20.85 

K2O 0.44 

MgO 1.28 

MnO 25.83 

Na2O 1.97 

P2O5 0.99 

S 0.19 

Total 61.31 

Ppp 37.01 

V n/d 

Co 6670 

Ni 3834 

Cu 560 

Zn 572 

Sr 1516 

Zr 525 

Mo 406 

Nb 63 

La 332 

Ce 1102 

. 1.  200 

 Ni, Co ( .%)  MnO/FeO 

. .

 1-5 

. , - .

,

 [5,6]. 
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2. Glasby Geoffrey P., Ren Xiangwen, Shi Xuefa, Pulyaeva Irina A. Co–rich 

Mn crusts from the Magellan Seamount cluster: the long journey through time // 

Geo Marine Letter. 2007. V. 27. P. 315–332. 

3. Melnikov M.Eu., Tugolesov D.D., Gubenkov V.V., Rozhdestvensky V. Ch. 

Preliminary results on drilling of Co-rich manganese crusts (the IOAN guyot, the 

Pacific ocean - case study) // Minerals of the Ocean. Conf. abstr. Saint-

Petersburg: VNIIO eangeologia. 2002. . 24-27. 
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- -
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6. Frank M., H. Marbler, A. Koschinsky, T. van de Flierdt, V. Klemm, M. Gut-

jahr, A.N. Halliday, P.W. Kubik, and P. Halbach. Submarine hydrothermal vent-

ing related to volcanism in the Lesser Antilles: Evidence from ferromanganese 

precipitates // Geochem. Geophys. Geosyst., 2006, V.7, P. 2-24  

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

. ., . ., . . -

 // . 2008.  12. . 23 

8. G.N. Baturin, V.T. Dubinchuk, L.A. Azarnova, and M.E. Mel’nikov Species 

of Molybdenum, Thallium, and Tellurium in Ferromanganese Crusts of Oceanic 

Seamounts // Oceanology. 2007. V. 47. No. 3. P. 415–422. 

Investigated much southern manifestation of the hydrogenic Fe-Mn crust ore 

formation in the ocean – seamountain Mary Baird (Antarctica). The geochemical 

and structural characteristics Fe-Mn crust take us evidence of the anomalously 

high speeds of their formation. It is assumed that this is connected with the high 

level of the biological activity of the Southern Ocean and the high content in the 

deep seawaters of oxygen. 
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Late Quaternary sedimentary regimes at the East Siberian Sea 

continental margin and adjacent part of the Mendeleev Ridge 
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This study aims to reconstruct the glacial/interglacial variability and 

sedimentary processes in the Amerasian Basin of the Arctic Ocean during late 

Quaternary times. The research is based on marine sediment cores recovered at 

the Mendeleev Ridge during the ARK-XXIII/3 Expedition of RV “Polarstern” 

(for details see Stein et al., 2010). 

Investigations are carried out in the frame of the PhD project financed by the 

Helmholtz Graduate School for Marine and Polar Research (POLMAR). This 

study is supported by the Otto-Schmidt-Laboratory for Polar and Marine 

Research (AARI, St.Petersburg, Russia). 
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1. Shibahara A., Ohkushi K., Kennett JP., Ikehara K., 2007. Late Quaternary 

changes in intermediate water oxygenation and oxygen minimum zone, northern 

Japan: A benthic foraminiferal perspective. Paleoceanography, 22, PA3213.  

2. ., ., . ., - ., ., 2010. 

-

 50 . -

.  50 (1), 93-106.  

3. Nürnberg D., Tiedemann R., 2004. Environmental change in the Sea of Ok-

hotsk during the last 1.1 million years. Paleoceanography 19, PA4011.  

4. CAPE-Last Interglacial Project Members, 2006. Last Interglacial Arctic 

warmth confirms polar amplification of climate change. Quat. Sci. Rev. 25, 

1383–1400. 

Recent studies indicate that oxygen minimum zone (OMZ) was weakened 

during the last glaciation and strengthened during the Termination I and Holocene 

not only along the eastern but western margins of the North Pacific Ocean, 

including the Okhotsk Sea [1, 2]. Benthic foraminiferal (BF) assemblages along 

with the sedimentary concentrations of the redox-sensitive trace elements are 

widely used to reconstruct past variations of OMZ in the Ocean. Our study 

focuses on two key interglacial intervals: the Termination (T) I – marine isotope 

stage (MIS) 1 (the last 16 ka) and TII – MIS 5e (116-134 ka) of core MD01-2415. 

The core MD01-2415 was collected on the northern slope of the Okhotsk Sea at 

water depth 822 m during WEPAMA 2001 cruise of the R/V Marion Dufresne 

[3]. We were able to obtain high-resolution BF and geochemical data (e.g., the 

accumulation rates and percentages of the dominant BF species; contents of total 

organic carbon, 3 and some trace elements Al, Ca, Mg, Mn) which allow 

for paleoreconstructions with temporal resolution of ~300-600 kyr. The 

preliminary analysis of available data points to the existence of more intense 

OMZ during the TI and TII than in the subsequent interglaciations, as well as in 

the TI than TII. We compare the resulting paleoreconstructions with variations of 

the solar insolation at 60°N and the global sea level. Our preliminary hypothesis 

is that lower sea level before the TI (-110 m at 16 ka) than before the TII (from -

60 to 100 m at 134 ka) along with slower rate of the sea level rising in the TI than 

in the TII [4] were among the main controlling factors responsible for larger 

amount of terrestrial organic matter and nutrients transported from the submerged 

shelves into the Okhotsk Sea in the TI. It suggests more enhanced marine and 

export productivity, more intense oxygen consumption via the organic matter 

decay and, as a result, stronger OMZ in the TI (maximum in the Preboreal) than 

in the TII. 
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Based on marine seismic and onshore geology data we recognized three main 

unconformities within the North Kara shelf: Late Baikalian (Timanian), 

Caledonian and Herzinian. We believe that general structural pattern of the North 

Kara region was formed in Late Carboniferous-Early Permian time as a result of 

collision-related orogeny of Taimyr-Severnaya Zemlya domain. 
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1. Hill J.C., Driscoll N.W., Brigham-Grette J., et al. New evidence for high 

discharge to the Chukchi shelf since the Last Glacial Maximum // Quaternary 

Research. Vol. 68, 2007, p. 271-279. 

2. Hill J.C., Driscoll N.W. Iceberg discharge to the Chukchi shelf during the 

Younger Dryas. // Quaternary Research. Vol. 74, 2010, p. 57-62. 

Geological studies carried out in 2006 onboard R/V “Shuya” included (a) 

bottom sampling by means of coring tube and (b) shallow drilling, which required 

using wireline device. Sediment cores were sampled with 10-50 cm intervals for 

biostratigraphic indicators - foraminifers, ostracodes, spores and pollen, diatoms.  
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In the "land-shelf" Eastern Arctic seas two types of seasonal natural barriers 

are - cryogenic (as the edge of fast ice) and classical biochemical interaction 

regions of river - sea water. 
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In SC SEVMORGEO together with OOO “SBNE” was founded the 

innovative technology allowing is developed not only to give the zone forecast 

oil-and-gas-bearing capacity of shelf areas and a substantiation of directions of 

the further prospecting works. A basic element of the given technology is the 

complex geochemical method including performance gas-geochemical (including 

isotope 13
C), mercury measuring and bitumens researches in a combination to 

accompanying microbiological and lithological-mineralogical works.  

Approbation and development of a method were spent on productive and 

perspective areas Barents, Kara, East-Siberian and Okhotsk Seas, including trans 

regional transacts-AR-4, AR 5, 1-DV, 1 OM, and shallow water zone- 

Gydanskaya and Yuratskaya Bays.  
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From positions of engineering geology the features of structure and physic-

mechanical properties of Pleistocene sediments of the Barents and Kara seas are 

shown. Features of polar diagenesis and geological problems of development of 

the Arctic shelf are considered. 
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It's found out that authigenic (ferromanganese and carbonaceous) concretions 

from the Chukchi Sea contain some metals (Cu, Zn, Sn, Ni t al.) that form their 

own micro-sized mineral phases, including such high-temperature as native, 

intermetallic, and possibly phosphidic ones. The source of the phases is most 

probably hydrothermal fluids. 
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First data on the composition of abyssal peridotites from the 

NW Pacific and their geodynamic implication 
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3. Hellebrand E., Snow J., Hoppe P., Hofmann A. Mantle melting beneath 

Gakkel Ridge (Arctic Ocean): abyssal peridotites spinel compositions // Chemical 



69

Geology. 2002. V. 182. P. 227-235. 

4. ., ., ., , .,

.  ( - -

):

 // . 2011. . 20.  1. ( ).

5. Rüpke L.H., Morgan J.P., Hort M., Connolly JAD. Serpentine and the 

subduction zone water cycle // Earth Planet. Sci. Lett. 2004. V. 223(1-2). P. 17-

34. 

We studied abyssal peridotites dredged during R/V SONNE cruise SO201-1b 

KALMAR in 2009 in the Stalemate Fracture Zone (NW Pacific). Lherzolites and 

dunites from the SFZ can represent disintegrated parts of shallow oceanic mantle 

originally formed beneath an extinct slow-spreading (~3 cm/y) centre of Eocene 

to Cretaceous age. The lherzolites were formed by 10-12% of near-fractional 

melting, whereas dunites originated by reaction between the residual lherzolites 

and percolating NMORB-like melts. Post-magmatic modifications included 

serpentinization for all rock varieties and later silicification of the dunites. 

Strongly altered abyssal peridotites compositionally similar to studied from SFZ 

are anticipated to be an important source of geochemically distinctive fluids for 

active volcanism of the Aleutian and Kamchatkan Arcs. 
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Late Pleistocene sedimentation history on the submarine 

Shirshov Ridge (Bering Sea) 
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Material is devoted to the study of Late Pleistocene sedimentation history the 

submarine Shirshov Ridge (Bering Sea). Litho-chemo stratigraphic horizons 

(LCSH) were identified based on a study of the lithology and geochemistry of 

late Pleistocene sediments. The correlation has been revealed between LCSH and 

major marine isotope stages (MIS). Main source province of terrigenous matter 

belonged to Yukon-Tanana Paleozoic terrain. 
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Last data allow to consider Eocene/Oligocene boundary as the beginning of 
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Antarctic continental glaciation. Much less definitely one can propose the 

Oligocene/Miocene boundary as the start of deep-sea connection in the area of 

Circumantarctic Current. Results of the land and deep-sea drilling gave an 

opportunity to reveal a number of large stages in synchronous development of 

Antarctic glaciation and the Southern Ocean sedimentation. All these stages 

contain numerous glacial-interglacial cycles.
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The Cretaceous-Paleogene basement rocks take part in geological 

composition of the pacific slope of the Kurile island arc. These rocks outcrop on 

the slopes of the main middle trough. The pacific slope is the part of the front 

zone of the Kurile island system been contiguous with the oceanic plate. 

Prevalent type of strain here is compression provoked by sinking of the Pacific 

plate under the Asian continent.  
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Seismic stratigraphy of the East Antarctic Sedimentary Basins 

and reconstruction of depositional paleoenvironments
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More than 130000 km of MCS data from the East Antarctic margin have been 

analyzed to create a seismic stratigraphy model for this region. Distribution of 

seismic (sedimentary) facies enables reconstruction of depositional environments 

and ocean circulation in the geological past. 
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This paper presents results of the geophysical, lithological, mineralogical, 

geochemical and isotopical studies of sediments from the deep-sea pockmarks 

from the Chukchi Plateau. The data were collected during RUSALCA-2009 
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Kara Sea is widely-known prospective region for new largest hydrocarbon 

fields discoveries. Nevertheless, low level of geological and geophysical 

exploration of region prevents obtaining reliable information about its deep 

structure. Based on marine seismic data combined with known regional 

geological structure/events we recognized several geological 

boundaries/unconformities, dividing the sedimentary cover into seismic 

complexes of different age: Ordovician-Silurian, Devonian, Lower 

Carboniferous, Upper Carboniferous-Permian and Mesozoic.  
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Using diatoms as principal proxy the major stages of development of the 

discharge of the Siberian Arctic seas (Ob, Yenisei and Lena) and the evolution of 

the “marginal filters” of these rivers on the Laptev and Kara seas were 

reconstructed for the last 11 cal. ka. 
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First data of the age and composition of volcanic basement of 

Bowers and Shirshov Ridges in the Bering Sea 
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In-situ volcanic rocks obtained from Bowers and Shirshov Ridges during joint 

Russian-German expeditions of R/V SONNE evidence for the origin in island arc 

setting during Oligocene (Bowers Ridge) and Maastricht (Shirshov Ridge). 

Intraplate oceanic-like tholeiites from the western extension of Bowers Ridge 

have Oligocene age and were formed within the Bering Sea as results of local 

spreading, perhaps in pull-apart basin. These results are fundamental contribution 

to our understanding of geodynamic evolution of the Bering Sea and will permit 

refining existing models as well as developing new tectonic models for this 

region.  
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Low-temperature alteration of ultramafic rocks from Stalemate 
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Silification of Stalemate Dunites is caused by subaerial interaction with 

meteoric water. Chemical and mineralogical evidences for subaerial weathering 

of Stalemate Dunites testify large-scale vertical movements occurred within 

Stalemate Transform Zone. There are following questions raised: 1) When and 

where took a place subaerial weathering of Stalemate Dunites? 2) At the present 

time Stalemate Dunites are situated on the depth about 4000 m below Sea level: 

What tectonic event could be responsible for so large amplitude of crustal block 

vertical movement? 
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Bathymetry and structure of the Drake Passage and Scotia Sea Floor were 

rather well studied in general and discussed in many publications. Some new data 

obtained by authors give them opportunity propose idea on the origin of this 

oceanic gate with destruction of the continental bridge mostly due to vertical 

displacement of the huge fragments of the continental crust.  
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New studies on petrochemistry, geochemidtry and age of intrusive rocks, 

explosed on the Knipovich Ridge with Site 344, are perfomed [5]. These data are 

compared with similar data, obtained in the study of basaltic next polygon, in the 

rift zone of the Knipovich Ride [1] shown comagmatic basalt and gabbro. 
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to the pereglacial East-Arctic Shelf 
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On the shallow shelf of the East Arctic seas, there are two lithodynamic 

conditions: accumulative (2003, 2008) and erosion-accumulative (2000, 2005). 

The transitional situation was observed in the 2003 and 2004. [1]. Cyclical 

sedimentation, including the spatial distribution of the macrostructure of the 

suspension, fit into the framework of the basic laws of large-scale atmospheric 

circulation over the Arctic seas. 
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Polar Research: From Lomonosov over Nansen and Wegener 

into Modern Times and the Future 

To remember Lomonosov (1711-1765) brings us back for about 300 years 

when Arctic Ocean exploration was in its infancies, to a time when Spitzbergen 

had been detected, when the pomors traded merchandise between northern 

Norway and Russia, but the Eurasian shelf seas and its archipelagos of small and 

large islands were only vaguely known. He became an outstanding Russian 

scientist and marks a time when the Russian empire opened up to western 

scientists (foundation of the Russian Academy of Sciences with numerous foreign 

members) and when the imperial government organized a systematic exploration 

of eastern Siberia (Great Nordic Expedition), again involving a substantial 

number of foreign scientists. Late in his life Lomonosov himself initiated and 

promoted research through marine expeditions to find a passage between the 

Arctic and Pacific oceans. 

After the failed American expedition on JEANETTE and the first successful 

crossing of the Northern Searoute by the Swedish VEGA it was Fridtjof Nansen 

(1861-1930) who had built the first dedicated polar research vessel, the FRAM 

(today on exhibit in Oslo), which allowed him to cross the Arctic Ocean 1893-

1896. The FRAM provided safe working conditions for its crew while passively 

following the Transpolar Drift from the New Siberian Islands to Fram Strait. The 

drift lasted three years at that time while a similar drift experiment was conducted 

on the French TARA during the 4. International Polar Year, but this lasted only 

one year thereby illustrating the important changes which today affect the Arctic 

ocean environment. FRAM’s voyage was a typical example of the many national 

expeditions which were organized during the heroic times of polar research, both 

to the Arctic and to Antarctica, and it was a typical representative of the first 

generation of dedicated polar research vessels which at the end consisted of 3 

ships (namely the Norwegian vessels FRAM and MAUD, as well as the German 

GAUSS used for the first German Antarctic expedition) which all were quite 

similar allowing to drift passively with the ice, which were equipped with modern 

(at that time) instrumentation and which brought about numerous new insights 

into the geographic properties of the northern and southern high latitude seas and 

lands. After Amundsen had crossed the North Pole using a Zeppeline, he 

borrowed the FRAM for his epic voyage to Antarctica to reach the South Pole 

one hundred years ago; he had gained Southern Ocean experience some years 

before when de Gerlache on BELGICA (for the first time with an international 

crew) was forced to overwinter in the ice. Systematic knowledge of the climatic 

conditions of the interiors of the large ice sheets remained poorly studied until 

Alfred Wegener (1880-1930) who had formulated his controversial hypothesis on 
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the origin of continents and oceans in 1912, conducted his famous expeditions to 

the top of the Greenland ice sheet 1928-1930, thereby collecting the first 

meteorologic data covering a whole seasonal cycle. 

Ice breaker technology was further developed during the early years of the last 

century as can be shown by the Russian KRASSIN which was used to rescue 

Nobile from his illfated attempt to return to the high Arctic using an airship 

(Amundsen died when flying an airplane out of Norway wishing to contribute to 

this rescue mission). KRASSIN demonstrated that icebreakers could enter the 

Arctic sea ice to the North of Svalbard, but this new technology did not lead to a 

new research ice breaker. Only approximately 50 years later a new generation of 

icebreakers specifically dedicated to research was founded. Beside some 

icemargin vessels it consists today of 4 ships, namely the Swedish ODEN, the 

German POLARSTERN, the USCG Cutter HEALY and the new Korean 

ARAON. These ships provide for powerful and modern laboratories, they are 

able to to venture deeply into the central Arctic Ocean, at least during optimal ice 

conditions in the summer; it is just 20 years ago that ODEN and POLARSTERN 

on September 7, 1991 reached the North Pole as the first conventional driven and 

dedicated research ice breakers, thereby opening up a new and exciting chapter of 

polar ocean research. However, these ships have also serious deficiencies which 

should be remedied by a new and innovative generation of polar research vessels. 

These ships are too weak to enter the central Arctic Ocean during the unfavorable 

seasons of the year, they lack moonpools of sufficient size which would allow to 

launch sophisticated instrumentation and at the same time keep it protected 

against the onlslaught if the drifting sea ice and they are not strong enough to 

position them dynamically against the drifting sea ice. 

The European Polar Board (EPB) of the European Science Foundation (ESF) 

has therefor taken the initiative to plan for an innovative ship to overcome the 

deficiencies of the existing research icebreakers. It has established the ERICON-

AURORA BOREALIS-project (the details of the project can be found on this 

web-site: www.ericon-aurora-borealis.eu. A technical feasibility study recently 

completed has demonstrated that such a vessel could be constructed even though 

it would be very expensive to build and to run. Presently to project investigates 

possibilities to downsize the ship without compromising its research potential 

(all-season capability for the central Arctic Ocean, large moonpool, effective 

dynamic positioning). The financial, organizational and political framework of 

the countries bordering the Arctic Ocean as well as the scientific capacities of the 

existing polar research organisations would require the formation of an 

international consortium to run and build such a ship which should be based in a 

North European port to keep the distance into the deep Arctic Ocean as short as 

possible. 

Tromsoe in northern Norway with its university, the Nowegian Polar Institute 

and the other marine research institutions and its potential to fullfil the logistic 

requirements for running such a ship, would be an ideal home port for the future 
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AURORA BOREALIS; the same could be said of Murmansk. The central Arctic 

Ocean is the poorest known basin of the world ocean, but it influences the 

environments of the entire northern hemisphere and hence the lifelyhood of the 

societies of many countries thus justifying the effort and expense to generate the 

first member of a new generation of dedicated research icebreakers.  

The talk will also contain a progress report on the ERICON-AURORA-

BOREALIS-project.  
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Resource possibilities of Cosmic Objects 
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. .: « », 2010. - 304 .

Aquageoecology method reveals likeness at resource generation field in both 

earthly and cosmic conditions. The kind of microbial life – chemolytoautotrophy 

is announced by authors as a universe phenomenon. It provides water and 

hydrocarbon formation into propitious local ecosystems of cosmic bodies. It have 

been drawn a conclusion about possible these resources deposits existence in the 

Mars and other objects that will promote their assimilation. 
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Recent foraminiferal Assemblages in the Okhotsk Sea 
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Globigerina nipponica Asano, 

.

.

.

 110  260  38 ,

 41%. : Casandra limbata (Cushman et 

Hughes) Nonionella labradorica (Dawson), Ammotium inflatum (Stschedrina), 

Cribroelphidium batiale (Saidova), Retroelphidium subgranulosum (Gudina), 

Cassidulina singularis Troitskaia, Uvigerina akitoensis (Asano), Brizalina 

saidovai(Bushner), Cassidulina singularis Troitskaia.  

 (260-970 )  39 ,

 35%.  Islanliella japonica 

(Asano et Nakamura), Alveolophramium orbiculatum Stchedrina 163-553 ,

Reophax curtus (Cushman), Pullenia sphaeroides (Orbigny), Nonionella pulchella 

Hada. 

 35 .  5%. ,

Uvigerina parvocostata Saidova, Recurvoides turbinatus (Brady), Reophax 

excentricus (Cushman), Valvulineria sadonica Asano, Alabamina multicamerata 

Nesterova, Pyrgo rotolaria Loeblich et Tappen. 

 (> 1200 )

.  12 ,  8%. 

 Chilostomella oolina Schwager 940-3369 , Valvulineria 

sadonica Asano. 

 ( ) :

;

;

- ,

Plectina, Cyclammina, Bathysiphon .

, ,

:

;

 (  30% )

 0-40  750-1000 .

Distribution of recent foraminifera is studied in 165 samples of surface 

sediment from the Okhotsk Sea. There is dominated subarctic Neogloboquadrina 

pachyderma sin. (Orbigny) in planktonic assemblages. The analysis allows us to 

distinguish three benthic assemblages. The northern assemblage with a 

dominance of shallow water species occupies the deeper (110-260 m) section of 
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the study area in the condition of strong stratification of the bottom waters. The 

assemblages dominated by calcareous Islanliella japonica (Asano et Nakamura) 

occupies the deeper (260-970 m) on the slopes and uplands. The assemblages 

dominated Chilostomella oolina Schwager and Valvulineria sadonica Asano 

occupies the deeper (>1200 m) zone in Kuril hollow. 
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Modern understanding of the scheme of stratigraphy of marine 

quaternary sediments of shelf of Azov-Black Sea basin 
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Criteria of creating of stratigraphic scool are creating. Conclusions about 

invalidity of allocated stratas in the scheme of stratigraphy (1983) are drawing. 

The modern scheme of stratigraphy of shallow shelf of Azov and Black Sea is 

justified.
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Paleozoic apocalypse: effects and auses
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At the end of the Permian, at the Paleozoic–Mesozoic boundary (251.0 ± 0.4 

Ma ago) there was the largest in the Earth history mass extinction of organisms. 

About 96% of oceanic species became extinct. As the reasons of biota extinction 

many factors are proposed. Volcanism and bolide impact events are the main 

ones. The synchronous variation in many factors responsible for biodiversity, 

including those without casual relations, proves the existence of a common 

extraterrestrial cause. 
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Microelements in carbonaceous shales and phosphorites of 

Paleo-Baltic Sea 
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(1.9  2.1),  (4.5  4.8),  ( 14  17 ),  (3.5  3.5),  

 1. 

 ( / )

-

– . – .

Ag 0.19 – 0.40 0.27 0.95 – 4.0 1.7 

As 36 – 90 49 9 – 45 35 

Ba 140 – 207 173 327 – 470 380 

Be 1.8 – 1.9 1.85 1.1 – 2.3 1.9 

Bi 0.039 – 0.057 0.05 0.13 – 0.29 0,21 

Cd 0.09 – 0.31 0.17 0.9 – 2.5 1.1 

Co 4.0 – 9.4 5.5 1.1 – 11.0 5.5 

Cr 9 – 64 35 40 – 180 145 

Cs 0.05 – 0.14 0.11 2.8 – 6.3 4.5 

Cu 22 – 34 30 21 – 110 65 

Ga 1.6 – 6.5 3.0 10 – 18 14 

Hg 0.18 – 0.48 0.33 1.3 – 1.5 1.4 

Hf 0.44 – 1.3 0.9 3.1 – 4.0 3.5 

Li 2,8 – 3.9 3.3 6 – 23 13 

Mo 15 – 24 19 68 – 580 200 

Nb 0.9 – 1.0 0.95 10 – 14 12.5 

Ni 12 – 32 18 45 – 140 85 

Pb 82 – 190 180 14 – 180 94 

Rb 0.1 – 3.7 2.2 66 – 140 106 

Re 0.009 – 0.01 0.009 <0.02 – 0.119 0.05 

Sb 0.9 – 3.6 3.0 5.7 – 15.0 8.8 

Sc 3.9 – 7.9 5.3 5.3 – 13.0 10 

Se 0.6 – 12.8 6.7 4.3 – 58 25 

Sn <0.2 – 0.33 0.22 2.0 – 3.6 2.8 

Sr 3000 – 4000 3300 28 – 130 85 

Ta 0.09 – 0.16 0.11 0.8 – 3.8 1.5 

Th 2.1 – 2.9 2.3 2.1 – 22 12 

Tl 1.0 – 1.7 1.4 2.1 – 14 6.6 

U 48 – 52 50 24 – 350 98 

Y 390 – 740 486 6 – 82 27 

V 16 – 37 25 500 – 920 680 

Y 392 – 740 486 6 – 82 27 

W 0.8 – 0.9 0.85 2.0 – 3.9 2.4 

Zn 12.5 – 15.0 14.3 15 – 150 57 

Zr 17 – 51 42 110 – 200 150 
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The combined investigation of microelement geochemistry in carbonaceous 

shales and shelly phosphorites which accumulated in Ordovician Paleo-Baltic 

Basin revealed the similar mode of characteristic elements distribution including 

Ag, Cd, Se, Mo, and a number of others. This phenomenon is interpreted as 

evidence of certain stability of high biological productivity, sea water 

composition and sedimentation environment in shallow part of the ancient basin. 

The recent counterpart of such process might be observed on some recent oceanic 

shelves. 



149

. .
1
, . .

1
, . .

1, 2

(1 . . . ,

, bas_leila@mail.ru; 2 . .

, , )

-

Bashirova L.D.
1
, Lukashina N.P.

1
, Kandiano E.S.

1, 2

(1The Atlantic Branch of the P.P. Shirshov Institute of Oceanology RAS, Kaliningrad, 

Russia; 2IFM-GEOMAR, Kiel, Germany) 

Mathematic methods for reconstructions of Sea Surface 

temperatures above northeast part of the Island basin
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 >0,1 .
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( ).  >0,15 .

-4438  308 ,
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17°57’73’’ . .,  2240 ). 
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 >150  (RAM  MAT)  >100 

 ( . . ).

,  300 .
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. .

-4438 9 -

 ( ),  300 .  (

– ).  

,

. . ,

RAM  MAT. 

. 1. ,

. . , MAT  RAM. 

 9-

10  [4]. , ,

:  11.3°C;  MAT 

8.6°C  12.4°C ;   RAM  9°C  13.1°C  ( . 1).  

 12  24 . ,  128  186 .  245 

303 .  (  2, 6  8). 

 (  10 . ) (  1)  117  125 .

(  5 ).  5 

,  5 .

300 . :  MAT 10.1°C  14.8°C ,  RAM 9°C 

13.1°C  11.5°C. 

 (0.15) 
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 ( . 1). 

, .

,

 MAT  RAM  1-2°C.  MAT 

RAM . .

. ,

, . .  3°C ,

,  MAT  RAM.  5

. .  MAT  RAM. 

,

.

,

. , . .

,

.

1. . . .

.: , 1988. 272 .

2. Waelbroeck, C., Labeyrie, L., Duplessy, J.-C., Guiot, J., Labracherie, M., 

Leclaire, H., Duprat, J. Improving past sea surface temperature estimates based 

on planktonic fossil faunas // Paleoceanography 13, 1998. P. 272-283. 

3. Prell, W.L. The stability of low latitude sea surface temperatures: An 

evaluation of the CLIMAP reconstruction with emphasis on positive SST 

anomalies // Rep. TR 025. U.S. Dept. of Energy, Washington, DC, 1985. P. 60. 

4. . .

. .: . 1977.  296 .

In our study the results of the surface temperature reconstructions above 

northeast part of the Island basin (Northeast Atlantic) were presented for the last 

300000 years with help of the M.S. Barash method, and RAM, MAT, based on 

the planktic foraminifera data. The M.S. Barash method calculates average annual 

changes of the sea surface temperatures (SST) and MAT and RAM methods, 

which used in nowadays – seasonal SST changes. Comparison of reconstructions 

results using these methods is represented.  
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Traces of paleotsunami in the Holocene sections of Iturup 

Island (Kuril Islands) 
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.  (
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,
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, -

.

.

, .

,

.

,

Achnanthes brevipes Ag., Thalassiosira bramaputrae var. 



153

septentrionalis (Grun.) Makar., Cocconeis californica Grun., C. costata Greg. 
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 – Mastogloia 

smithii, Fragilaria pulchella (Ralfs) L.-Bert., Fragilaria fasciculata (Ag.) L.-B., 

Melosira lineat  (Dillw.) Ag., Nitzschia littoralis Grun, Nitzschia sigma (Kütz.) 

W. Sm., Lyrella pygmaea (Kütz.) Makar. et Kar., Rhopalodia musculus (Kütz.) 

O. Müll. ,

.  ( . ):

Cocconeis scutellum Ehr., Trachyneis aspera (Ehr.) Cl., -

Fragilaria pulchella (Ralfs) L.-Bert., ,

Thalassiosira bramaputrae var. 

septentrionalis (Grun.) Makar., Melosira lineat  (Dillw.) Ag., Nitzschia

levidensis var. salinarum Grun., Nitzschia littoralis Grun, Nitzschia sigma (Kütz.) 

W. Sm. Thalassionema nitzschioides Grun. 

,

,

.
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00497. , ,

09-05-10006 .

1. Nanayama F., Satake K., Furukawa R. et al. Unusually large earthquakes 

inferred from tsunami deposits along the Kurile trench // Nature. 2003. V. 424. P. 

660-663 

At Iturup Island on Kasatka Bay coast were studied peat sections that include 

sand layers of different genesis. The study of diatom complexes allows to prove 

the marine origin of the sand layers, which record the passage of two large 

tsunami in the Late Holocene. 
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Neogene diatoms from the hole Central-1 (Chukchi shelf of the 

Bering Sea) 

-

. ,

,

.

-1,  2785 

 180 ,

 [1]. 

,

( ), 

 [1]. 

,  152  (

692-844 ),

.

 [1]. 

,  721-735 

.

. ,

.

,

 60 .

.

: Paralia sulcata, Odontella aurita  Ikebea tenuis. 

Actinoptychus senarius, Coscinodiscus marginatus, Stephanopyxis spp., 

Actinocyclus octonarius, Kisseleviella carina, Stellarima microtrias, Pyxidicula 

zabelinae, Hyalopyxis concava, Cosmiodiscus insignis, C. intersectus. 

,  Thalassiosira 

manifesta, Pseudotriceratium notable, Ps. adspersum, Ps. rusticum, Stictodiscus 

kittonianus, Hemiaulus polymorphus, Sheshukovia condecora .

,  724-725  728-729 ,

,
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 Pyxidicula zabelinae, 

,

 8 . . . [2]. 

 Pyxidicula zabelinae 

Thalassionema schraderi -  (  7,9 .

) [3, 4]. 

Cosmiodiscus insignis, 

4,8 .  “b”  “c” 

 -  Neodenticula 

kamtschatica [3],  4,8 . .

,

 (  “b”  ‘c”  Neodenticula 

kamtschatica), ,  5,5 

. .  Ikebea tenuis, 

.

 Ikebea tenuis 

:

 5,7-5,5 .  [3, 4]. 

 - Paralia 

sulcata, Odontella aurita, Ikebea tenuis, Actinoptychus senarius, Stephanopyxis 

spp.,  Chaetoceros 

.

,

.

, , -1

(  721-735 )

 Thalassionema schraderi 

 Neodenticula kamtschatica (  “a”, 

 7,4  5,5 . ). ,

 7,9 - 5,5 . .

 – 

Kisseleviella, 

.
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,
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 Neodenticula kamtschatica, ,

,

 Neodenticula kamtschatica (

“a”),

 [5, 6, 3]. 

,

-1, 

, -

 [7]. 

 09-05-

00015  25 

.

1. . ., . ., . . .

 // .

. . 2011. . 19.  2. . 103-114. 

2. Berggren W.A., Kent D.V. Swisher C.C. III, Aubry, M.-P. A revised Cenozoic 

geochronology and chronostratigraphy // Geochronology Time Scales and Global 

Stratigraphic Correlation. SEPM Special Publication. 1995.  54. P. 129-212. 

3. Barron J.A., Gladenkov A.Y. Early Miocene to Pleistocene diatom stratigraphy 

of Leg 145 // Proc. Ocean Drilling Program, Sci. Results. College Station, TX 

(Ocean Drilling Program). 1995. V. 145. P. 3-19. 

4. Yanagisawa Y., Akiba F. Refined Neogene diatom biostratigraphy for the 

northwest Pacific around Japan with an introduction of code numbers for selected 

diatom biohorizons // Jour. Geol. Soc. Japan. 1998. V. 104. P. 395-414. 

5. Barron J.A. Lower Miocene to Quaternary diatom biostratigraphy of Leg 57, 

off Northeastern Japan, Deep Sea Drilling Project // Scientific Party, Init. Rep. 
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685. 
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// . . 30. .: , 1989. . 90-100. 

7. . ., . ., . . .

 - ,

, .

. .: , 1998. 147 .

Data obtained on fossil diatoms from the Cenozoic stratigraphic section of 

deep hole Central-1 drilled on the Russian shelf of the Bering Sea in the Anadyr 

district of Chukotka is discussed. Co-occurrence of species from marine neritic 

diatom assemblage found in the tuffaceous-diatomite sequence (interval of 721-

735 m below a sea floor) indicates the late Miocene age. 
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Early Paleogene events in the North Pacific: stratigraphic and 

paleogeographic aspects 
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napanensis, 2 - Venericardia mulleri-Pseudopessolax tricamatus, 3 - Dacridium 

penjicus-Glycymeris rosecanyonensis, 4 - Periploma efimovae-Thyasira baca, 5 - 

Eucrassatella lincolnensis-Nemocardium linteum, 6 - Turcicula praesachalinsis, 7 

- Portlandella kilanskiensis.  1-3 ,  4-7 - 
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.  (

)

 Neptunea, Buccinum, Peronidia, Periploma, 

Nuculana .

 09-05-

00015  25 

.

1. . .  (

 XXI ). .: , 2004. 120 .

2. . ., . ., . ., . .

 –  - .

. -

 (  100- . . ). .:

, 2005. 480 .

3. . ., . ., . . .

 ( , ,

). .: , 1997. 367 .

Specific conditions of “paratropical” climate were characteristic of the late 

Paleocene to early Eocene in the North Pacific region. Similar relatively warm-

water benthic assemblages were typical of Shelf basins of Kamchatka and North 

America. These assemblages included up to 60% of common species. 
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Approach of Br content measurement as an indicator of 

paleosalinity changing in the bottom sediments of the Baltic Sea
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 (110/00),

 (88-90 .)
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, . -

.

.
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 [2] 

-

. ,

,

,

.

1. . .

. .: , 1969. 118 .

2. . .

 // Baltica. 1974. V. 5. P. 147-151.  

Approach of using Br content as an indicator of paleosalinity changing was 

undertaken during VSEGEI investigations of the long bottom sediments cores 

from different regions of the Baltic Sea (Gdansk Basin, eastern Gulf of Finland).  

Near-bottom and pore sea water salinity caused mainly by Cl content, there is 

an empiric equation for the Baltic Sea (S0/00 =0.115+1.80655Cl 0/00) which allow 

to recalculate near bottom salinity from Cl concentration in the bottom sediments. 

The Cl/Br coefficient for the Baltic Sea is a constant (230). Using this methods 

the paleosalinity for two long cores were calculated. In the Gdansk Basin 

paleosalinity curve shows beginning of the Mastogloia phase (about 7700 cal.y.a) 

and four different phases of Litorina transgression. In the eastern Gulf of Finland 

(outer Neva estuary) the main events, which were fixed by paleosalinity changing 

are beginning of Litorina transgression and onset.  
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Change of the Upper Quaternary Nannofossil Associations in 

the “Titanic” site bottom sediments (SW Atlantic) 
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1.  // 

. .: . . 148-278. 

2. . . .: , 2008. 250 .

3. Alam M., Piper D.J.W., Cooke H.B.S. Boreas. 1983. V. 12. P. 253-261. 

4. Piper D.J.W. Canad. J. Earth Sci. 1975. V. 12. P. 503-508. 

5. . .   .: . 2007. . 16-19. 

Nannofossils obtained of 5 gravity cores of the bottom sediments were 

studied. The sediments were sampled during 41 and 43 cruises of r/v “Akademik 

Mstislav Keldysh” (1998, 2000), in the Northwest Atlantic, ~41-42° N, ~47-50° 

W. The sediments belong to Emiliania huxleyi zone (Last Pleistocene-Holocene). 

Stratigraphic subdivision of cores on MIS 1-3 was carried out using following 

micropaleontological and lithological parameters: association structure 

composition and warm-cold periodicity in microfossil assemblages; climate 

periodicity of carbonate accumulation, presence of the ice-rafting debris), and 

sediments granulometry. Specific features of this area are: Coccolithus pelagicus 

separation occurred during the warm time; complete absence of allochtone 

coccoliths material. 
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When, where and how we will drill the Baltic Sea bottom 

 (International Ocean 

Drilling Project – IODP) 

 (Thomas Andren) 

.

. .

. .

.

 12 . 1, 

 ( ) .

. :

1) - ;

2) ;

3) .

The International Ocean Drilling Project (IODP) was prepared by 

international group under the leadership of Dr. Thomas Andren (Sweden). The 

representatives of all the Baltic countries took place in preparation. Professor Dr. 

E. Emelyanov and Dr. V. Sivkov took part in the working group from Russia. 

The project was accepted by the International Drilling Comission. The main goals 

of the drilling are: 

1) Evolution of the Mesoproterozoic Baltic-Bothnian intracratonic rift 

system and inherited basins (Table, Figure). 

2) Eustatic sea level change vs. crustal dynamics during the 

Cretaceous.
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3) Growth and decay of the last Fennoscandian ice sheet. 

1

1a

2

3

4

62°15’ N, 18°40’E 

62°30’N, 20°00’E 

57°16’N, 20°16’E 

65°10’N, 23°30’E 

58°26’N, 18°28’E 

5
-

.

54°56.5’N,14°48’E 

(centre) 

6

7

8

9

10

11

12
.

56°20’N, 12°20’E 

55°00’N, 13°40’E 

55°20’N, 15°40’E 

54°30’N, 19°00’E 

58°43’N, 18°24’E 

60°08’N, 19°00’E 

62°44’N, 18°18’E 
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Litostratigraphy and composition of lower Holocene sediments 

of the Northern Baltic 
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Aula cosira islandica subst. helvetica (  87%) [5]. 

 (9,2-7,8 . . .)

.

,  3 ,

 ( ).

,

.

, ,

.     

1. . .

. // -

. . . ., , 1985. . 12-104   

2. . .

 // : , 1998. 

160 .

3. . ., . ., .

 // 

. 2008. . 48.  5. . 76–77. 

4. . . . // 

. / . . ., . . : ,

1976. . 95-116. 

5. . ., . ., . .

. / 

. « » . . .

. .1, . II. , 1990. . 118-144 

6. . . -

 // .  1. 2007. .

21-31. 

Yoldia and Ancylus clay from the Nothern Baltic was investigated (more than 

30 cores). Lithological profiles and a map of distribution clay were made. The 

thickness of clay varies between 0 and 400 cm. There are many evidences of 

rewashing clay by near – bottom currents. 
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Explosive volcanism of Iceland plume cycles during the 

Quaternary period (according to the layers of pyroclastics in 

the sediments of the North Atlantic, Norwegian and Greenland 

Seas)
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 C. Lacasse, T.L.Rasmussen, G.Larsen, J.S. Eiríksson, 

S.Wastegårdb, A. Kuijpersc, O. Bourgeois, Jón Eiríkssona, Áslaug Geirsdóttira, 

M.A.Mary Geea, J. Maclennan, J. Brendryen, H. Guillou, K. St. John, T. Nielsen, 

. [1, 2, 3]. 

 (NAAZ I–III1, FMAZ2 I-III), 

 [1]. 

-  800 

. . ,

 « ».

,

 DSDP  ODP. 

,

(  150 . ) [4, 5]. 

,

. ,

,

1 NAAZ – North Atlantic Ash Zones [1] 
2 FMAZ - Faroe Marine Ash Zones  [1] 
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Paleoproductivity climate change, for last 200 000 years in NW 

Pacific
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The paper presents distribution lithophysical group - Jp, color “b”, K and 

biogenic components - chlorine content in core 40-KL recovered in the Bering 

Sea and the subarctic N-W Pacific during cruise SO201-2 of R/V Sonne in fall 

2009. We have found out the raised chlorine content in sediments of cold MIS-4 

in comparison with warmer stage MIS-3. 
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Traces of the Japanese tsunami 2011 on Southern Kuriles’s 

coast (by results of microfauna researches)

11  2011 . .

 9 ,  373 

- ,  24 .

-

.

 (

)

 170  5  7 .

,  – 3 -  – 4 

( .1). 

. 1.  2011 .

,

.

,

 40,5  37,8 , ,



190

,  34,7 .

.

,

,

.

, .

 ( .

)  3 , -

 - 199 ,  ( . ) - 2 ,

( ) - 53 ,  - 6 ,  - 7 ,

 - 23 ,

68 , -  18 

,  - 24 .

,

 2011 .

 ( )  2-3-

.

. .

 (23.03.2011 .) .  (15.03.2011 .). 

.

, , .

.

,  50 

 35 .

,

. .

 1.8-2 .

,

, .

.

: Cribroelphidium asterineum, Cribroelphidium 

etigoense, Buliminella elegantissima, Buccella frigida, Ammonia beccarii.

 Cribroelphidium. 

 Miliammina. 

, ,

 – .

.  19  2011 .

.

 3 .

, .

,

.



191

Trochammina  Miliammina. 

Cribroelphidium asterineum, Cr. etigoense,  Buccella. 

, ,

. Trochammina 

japonica .

. ,

, .

 Elphidiidae, Rotaliidae. 

Miliammina sp., - .

.

,  Coscinodiscus,  

Arachnoidiscus, Odontella).  

,

,

, , . ,

, , ,  [1]. 

,

.

,  2004 .

 ( Bolivina Brizalina, Stainforthia, 

Pullenia) ,

 8  [2].

 « »

. ., . ., . . . .

.

 (  11-05-00497).

1. S. Srinivasalu, N. Rajeshwara Rao, N. Thangadurai, M. P. Jonathan, P. D. Roy, 

V. Ram Mohan, P. Saravanan Characteristics of 2004 tsunami deposits of the 

northern Tamil Nadu coast, southeastern India // Boletín de la Sociedad 

Geológica Mexicana. 2009. V. 61.  1. P. 111-118. 

2. . . , . . , . . , . . ,

. .  26 

2004  ( . , .

.   // . 2006. 5. . 711-727. 

This work presents the results of microfauna researches of the Japanese 

tsunami 2011deposits at Southern Kuriles’s coast. One of the most important 

criteria in identifying tsunami sediments is the association with deep sea forams 

which can be an indicator of power and height of wave.
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Aquatic palynomorph assemblages were studied in the surface sediments of 

the East-Siberian Sea. They are composed of dinoflagellate cysts, 

chlorococcalean algae, acritarchs and several groups of zoomorphs. Their 

distribution pattern and species composition are strongly related to the salinity 

gradient and influx of relatively warm Pacific waters. 
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Elphidiids are diverse and abundant on the Arctic shelves, and thus they are 

key foraminiferal markers in Quaternary paleoecological reconstructions for these 

areas. However their value as markers is hindered by the species-level taxonomy 

insufficiently resolved and poorly understood ecological preferences. The study 
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area in the western White Sea embraced a range of habitats from the intertidal 

zone to c. 100mwd and with varying salinity. We sampled live specimens 

(discernable by their pseudopodial activity and bright cytoplasm), documented 

comprehensively their morphology and estimated their abundance in different 

habitats. We recorded 10 elphidiid species in the study area as compared to 12 

known for the White Sea and to 15 to 17 for all seas adjacent to the Arctic Basin. 

Two species, Protelphidium cf. niveum and Elphidium margaritaceum, were 

recorded in the White Sea for the first time. Both were found in the upper subtidal 

zone previously undersampled attached to shallow subtidal kelp, a substrate that 

local studies on foraminifers have ignored. Both are probably boreal species 

restricted in this cold sea to the seasonally warmed layer. Nearshore sampling of 

live foraminifers extends the understanding of biotopic preferences of the 

elphidiids. 
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Based on the content of organic carbon and the chlorin concentration in 

sediments of the Eastern Gulf of Finland was calculated the paleoproductivity. 
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The results of radioisotope geochronological researches of different types of 

ocean Quaternary sediments are shown in the report. The obtained data has 

confirmed validity of application of both the 230Th- 231 -dating methods of 

pelagic sediments including metalliferous ones and the 230Th/U-dating of mollusk 

shells and hydrothermal ores from the Mid-Atlantic Ridge. Possibility of practical 

applying of the 230Th-method for dating of ferromanganese nodules and crusts is 

also confirmed. The geochronological results of all studied deposits are given in 

the report. The prospects of the 210Pb/Pb- method for dating of young 

hydrothermal ores are considered. 
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Alternation of communities of benthonic foraminifera in 2 cores of bottom 

deposits from northern part of the Icelandic Basin has allowed not only to 

reconstruct deep circulation of water masses in Late Quaternary time (last 300 

thousand years), but also to make an attempt  to stratify them and to spend 

correlation of bottom sediments. 
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The analysis of the morphological diversity of the studied Jurassic microbial 
buildings, as well as facies features and modern conditions favorable for the 
growth of the similar stromatolites, made it possible to reconstruct of their 
formation environment. For the development of relatively large stromatolite 
structures in the Jurassic were required: localization on pre-Jurassic basement 
ledges and slopes, the gradual rather slow dive territory, intertidal and subtidal 
conditions and fairly abundant supply of sedimentary material. 
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Late Quaternary paleoecology of the SW North Pacific: 

micropaleontological study of sediment material from the 

KALMAR project 
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Microfossil data on the KALMAR sediment cores from the SW Bering Sea 

and Kamchatka slope give paleoecological information (oxygen conditions at the 

bottom, surface/subsurface productivity, etc.) on the last glacial cycle, and 

transition between the Last Glacial Maximum and Holocene. 
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Data on the interaction of the land-sea system have been obtained based on 

complex micropaleontological analysis (pollen and spores of terrestrial plants, 

cysts of dinoflagellates, green and diatom algae, ostracodes) and the SEM 

analysis of sediments from the core drilled on the Laptev Sea’s eastern shelf (the 

Yana River paleovalley, 51 m water depth) and dated by the AMS- method. On 

the basis of pollen assemblages, climatic fluctuations and related changes in 

vegetation on the adjacent land can be recognized for the early Holocene. In the 

interval of 9.1-8.6 cal. ka BP climate was increasingly humid and warm. The part 

of this research was supported by the Otto Schmidt Laboratory for Polar and 

Marine Sciences. 



223

- . .
( . . . , ,

dorokhova_tv@yahoo.com)  

-

Napreenko-Dorokhova T.V. 
(Atlantic Branch of P.P. Shirshov Institute of Oceanology, Kaliningrad) 

Reflection of the Baltic Sea Littorina Stage in the pollen spectra 

of the bottom sediments in the Bornholm Basin 
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1. Geology of the Bornholm Basin // edited by E. Emelyanov at all. Dept. of 

Earth Sciences, Aarhus University, 1995. 236 p. 

New data on palaeoenvironment (vegetation and climate) in the area of 

Bornholm Basin were obtained after processing the bottom sediments from core 

POS 303770 by means of pollen analysis. The outcomes had been compared with 

such data provided for the bottom sediments from south-west Baltic (cores PSh-

1303 and PSh-1304). All three diagrams show similar environment formation in 

this region during Littorina Stage. More than that, sediments rates for investigated 

core were calculated and compared with available data. The sediments rate of 

investigated core was higher than sediments rates of available data about three 

times.  
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Paleoceanographic conditions on the Shirshov Ridge, western 

Bering Sea, during Terminations I and II 
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1. Bubenshchikova N., Nurnberg D., Lembke-Jene L., Pavlova N. Living 

benthic foraminifera of the Okhotsk Sea: Faunal composition, standing stocks and 

microhabitats // Marine Micropaleontology. 2008. V. 69. P. 314–333. doi: 

10.1016 / j.marmicro.2008.09.002. 

2. Cherepanova M.V., Gorbarenko S.A., Malakhov M.I., Nürnberg D. Diatom 

stratigraphy and paleogeography of the Western Bering Sea over the past 170 ka 

// Abstracts of the KALMAR Workshop, Germany, Trier, 2011. P. 31-32. 

3. Kaiho K. Benthic foraminiferal dissolved-oxygen index and dissolved-

oxygen levels in the modern ocean // Geology. 1994. V. 22. P. 719-722. 
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Glacial – interglacial environmental changes on the Shirshov Ridge, Western 

Bering Sea: micropaleontological and sedimentary records from Core SO 201-2-

85KL // Abstracts of the KALMAR Workshop, Germany, Trier, 2011. P.89-91. 

Foraminiferal assemblages, grain size distribution and chlorine content are 

studied in the core SO201-2-85KL retrieved from the Shirshov Ridge, western 

Bering Sea, during Terminations I and II. High bioproductivity, strong bottom 

water ventilation and drifted sea ice and/or icebergs are suggested for early stages 

of TI and TII. A two-step rise in bioproductivity and corresponding weakening of 

bottom-water ventilation are typical for the main phase of TI. Terrigenous input 

was stronger during MIS 5.5 than during MIS 1. Enhanced siliceous primary 

production is inferred from high amount of radiolarians and diatoms during the 

last interglacial and the Holocene. 
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Pleistocene paleoclimatic and paleolandscape reconstruction\'s were made on 

the base of complex study of the sections for Far East South, the Japan Sea and 

Pacific Ocean. Reconstruction of paleogeographical events in detail was 

established for some datum planes. Ocean influence role increased during warm 

stages, continental influence-in cold stages. Ocean-continental interaction was 

more active within zone from 38º to 54º N. Some paleoclimatic changes during 

transgression and regressions were considered. Early-Middle Pleistocene 

maximum trangressive phases and climatic optimums were asynchronous in some 

case.
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It is important to study sediment characteristics of modern large tsunami for 

interpretation of the paleotsunami deposits data. Analysis of the structural, grain-

size and chemical composition and determination of biofossils from sediments of 

Shikotan tsunami (1994), Indonesia tsunami (2004) and Simushir tsunami (2006) 

revealed to identify specific features in the tsunami sediments formation.  
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Two layers of Maeotian (Upper Miocene) conglomerates were formed on the 
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The occurrence and distribution of aquatic palynomorphs in surface sediments 
of the south-eastern Kara Sea shelf and the adjacent continental margin has been 
studied in relation to surface water conditions.  
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During the project long cores along the Baltic Sea transect from Skagerrak Strait 

to the Eastern Gulf of Finland have been taken. Detailed analyses of F40 station 

(one of the INFLOW key-site, located in the Eastern Gulf of Finland) there were 

found layers, formed during beginning of Littorina transgression, transgressive 

and regressive phases of Littorina Sea, period of fresh water intrusion due to the 

Neva River break as well as layers, which correspond to some climatic anomalies. 
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Some aspects of palaeogeographical environmental changes impacting on the 

processes of sedimentation on the Eastern Arctic shelf and islands for Cenozoic 

have been analyzed. Coal bearing and organic matter bearing deposits are widely 

spread. Transgressive-regressive cycles are reflected in the rhythmic changes of 

subaqueous and subaerial sedimentary types. 
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 ( . 3) ,
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 1.  R-  (

)

Groups R Statistic Significance Level % 

GHI, ABCD 0,118 2,4 

GHI, R 0,095 7 

GHI, JKM 0,01 36,1 

GHI, E 0,1 21,6 

ABCD, R 0,38 0,1 

ABCD, JKM 0,311 0,1 

ABCD, E 0,31 3 

R, JKM 0 47,3 

R, E -0,198 97,9 

JKM, E -0,055 64,3 

Resemblance: S17 Bray Curtis similarity
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0,00001
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1
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. 5. 

10-05-00063- .

We studied the morphological parameters of modern benthic diatoms 

taxocene the vast sandy sublittoral landfill in south-eastern part of the Pechora 

Sea (September, 2003). It is shown that an increase in cell volume decreases its 

elongation, as well as narrowing the range of elongation values – it narrows the 

range of interstitial microbiotops that may inhabit the taxon; small diatoms 

inhabit a wide range of conditions than the larger, the contribution of diatom taxa 

flow of energy through taxocene positively correlated with the volume of their 

cells and negatively – with elongated cells. 
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3. Sun X., Li X., Luo Y., Chen X. The vegetation and climate at the last 
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Paleogeography, Paleoclimatology, Paleoecology. 2000. V. 160. P. 301–316. 
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: « », 2001. 239 .

Lithological characteristic of bottom sediments is one of the most important 

parameters for research paleogeography and paleoclimate, finding out the features 

of sedimentation process, sources of terrigenous material and often changing the 

sea level. The area of researches located on continental shelf in southwest part of 

South China Sea, represents considerable interest from the point of view 

paleogeography because the sea level here has changed on 116 meters for the last 

20 thousand years. Regression during last glacial maximum was reflected in 

change of distance from a source of material to sedimentation area that is 

expressed in change of grain size composition of bottom sediments. Distribution 

of lithological types of bottom sediments within investigated area controlled by 

bathymetry and geomorphological factors, and also closeness to a large source of 

terrigenous material - Mekong River. 
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On a basis of analysis of ocean wells one can say that the climate at the 

beginning of the Late Cretaceous was warm and soft. Top Turonian was 

characterized by a sharp warming. 
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Zoning accommodation toleit-basalt and alkaline-ultrabasic and kimberlite of 

magmatic rocks in the Barents region testifies to existence in the late devonian 

center of trap magmatism in the East-Barents basin of the rift type. 
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Stratigraphy of adjustment zones of East-European platform with the 

structures of its southern framework have been studied for a century. At present 

many serious mistakes have been revealed in this study. These errors being 

corrected, our understanding of tectonics will change. 
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SO201-2-101
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55-45  Elphidium batialis (suboxic species)  Uvigerina 

peregrina (dysoxic-suboxic),  45-32
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Bulimina tenuata.  (32-20 )

 – dysoxic, suboxic, 

-  Angulogerina angulosa   Fontbotia 

wuellerstorfi (  oxic species). 

.  20-5 

 dysoxic species:  Bulimina 

tenuata,  Bolivina seminuda, B. decussata, B. alata. 
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.

 Bulimina tenuata. 

 45-32 , ,

,

, , - ,

, ,

.

 32 

.  32-20 ,

.

,  20 .

 Bulimina 

tenuata, ,  45-32 .

 (5-0 )

.

, .

 (Max et al., 

pers.comm.), ,

.

.

.

 55-45  45-32 

 1  ( -  - BØ/AL). 

 (  32-20 )

 YD. 

 5-20  1B, 

 (  -  PB-BO). 

Distribution of the microfossils (foraminifera and diatoms) in the KALMAR 

sediment core SO201-2-101 indicates paleoenvironments during the last glacial 

maximum to early Holocene on the northern Shirshov Ridge. Changes in the 

bioproductivity and bottom oxygen conditions are exhibited by the specific 

foraminiferal and diatom taxa. 
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6. Boomer I., von Grafenstein U., Guichard F., Bieda S. Modern and Holocene 

sublittoral ostracod assemblages (Crustacea) from the Caspian Sea: A unique 

brakish, deep-water environment // Palaeogeography, Palaeoclimatology, 

Palaeoecology. 2005. V. 225. P. 173-186. 

Based on ecological characteristics of modern ostracod species in the Caspian 

Sea we analyzed ostracod species distribution and that of the benthic foraminifer 

Ammonia beccarii in the Holocene- Late Pleistocene sediments on the northern 

Caspian Sea shelf, south of Volga Delta (Core GS194-08-1, water depth 7.4 m). 

We compared our results with paleogeographic reconstructions by G.I. Rychagov 

[3], Yu.A. Karpychev [2] and there chronological scale of the Caspian 

transgressions. 
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Features of dynamics of bottom sediments in the Vistula 
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development scenarios in connection with probable climate 

changes

,

 1916 . . ,

.

 300-400 . ,  4-5 

 [1]. 

,

,

 15 . ,

,

( )

,

.

 1916 .

,

.

, ,

.

, ,

-

 – -

,

.

 (0-10 )

 35 ,

 1959-1966 . [2]  1995-2000 . [3]. 



293

,

- .

: ,

 23%  27%  23%  34%, 

-

 24%  17%  28  19% .

, - ,

, . .

,

, .

- ,

 (  28%  19%), 

, ,

.

, . 35 

,

,  1 .

 - ,

 ( . 1). 

. 1. . 1-6 – 

: 1- - ; 2- ; 3- ;

4- ; 5- - ;  6- ,

(5-10 ) ,

, ,

,

. , ,



294

, .

, . .

,

, .

 (So=1.69-2.05), 

 - 

.

. .

, .

 2100 : ,

, .

,

 2100  85 ± 47 .

[4] ,

2100  88 .

 1 . ,

 [5]. 

.  (

)  ( ,

)

.

,

. ,

.

.

, .

,  (

- ),

.

, .

,

 ( . 2). 



295

. 2. 

 2100 : 1-4 – : 1- - ; 2- ;

3- ; 4- ; 5-

,

. , ,

, .

, ,

. -

,

(  25-30%) -

1.  // . . .

, . . .: , 1971. 279 .
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3. Chechko V. Spatial structure and evolution of bottom sediments in the Vistula 
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Terra Baltica, 2008. P. 246-251.  
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Over the last 100 years the floor space of the aleuro-pelitic mud distribution 

shrank up from 28% to 19% while that of fine aleuritic mud widened out from 

23% to 34%. Sandy bottom areas got increased from 23% to 27 %. The 

foreseeable sea level rise and the river runoff decreasing will reinforce the marine 

influence on the sedimentation processes in the lagoon which will lead to the 

more active outflow of the fine-grained material outward the basin. 
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On the reliability of employing grain size coefficients to reflect 

modern costal marine situation of sediment accumulation and 

the possibility of their application for paleoreconstruction of 

analogous conditions of sedimentation 

,

,

,

-

.  - 

,  ( ) ,

( ),  ( )

.

.

, , ,

 – 

.

, , ,

.

 - 

-

,

.

 19-

 30 ,

-  5  15 

( ).

 (  1.2-1.5  / )



297

.

, .

- ,

 0  8-10 .

 ( )

,  (

 2- )

.

.  [1], .

. [2]  [3]: 

 ( ) ,  (

),  ( ) .

 GRADISTAT [4], 

:

100

ln
exp= mmf

gX ,
100

)ln(ln
exp

2−
=

gm xmf
gσ ,



298

3

3

ln100

)ln(ln

g

gm

g

xmf
Sk

σ
−

= ,
4

4

ln100

)ln(ln

g

gm xmf
Kg

σ
−

=

Xg - , g – , Skg – , Kg

–

. :

2QMd = ,

1

3
0

Q

Q
S = ,     

2

13

dM

QQ
Sk = ,

)(2 1090

13

PP

QQ
Se

−
−

=

Md – , S0 – , Sk – 

, Se –  ( 90 10  -  90-  10- ),

Q1, Q2, Q3 - , .

. . :

3

lnlnln
exp 845016 PPP

d
++

= ,

6.6

lnln

4

lnln
exp( 5951684 PPPP

S
−

+
−

=

)ln(ln2

)(ln2lnln

)ln(ln2

)(ln2lnln

595

50955

1684

508416

PP

PPP

PP

PPP
Sk

−
−+

+
−

−+
= ,

)ln(ln44.2

lnln

2575

595

PP

PP
Se

−
−

=

 Pn – n-  %- .

 ( ) ,

,

. ,

,

.

,

,  0,99. 

,

,

 1.2-1.6  1.1-1.5 .

. ., , ,

.

, ,

. ,  15 

,

.



299

,

, ,

.

 0,25  0,65. 

- ,

,

,

 ( )

.

, . ,

 5  15 

 (0.581 – 1.230)  (0.112 - 

0.276). . .

,

.  15 

,

,  5 .

. ,

 15  0.565,  5 

 1.176  3.099.  5 

.

, ,

,

5 . .

,

.  15 

,

. ,

. , . .

.

,

, . .,

.

,

, , , ,

,  0.1 ,  0.1 

.



300

, .

, .

. . ,

,

.

,

-

- ,

, .

1. Trask P.D. Origin and environment of source sediments of petroleum. Gulf. 

publ. Co. Houston, 1932. 

2. Folk, R.L., Ward, W.C.  Brazos River bar: a study in the significance of grain 

size parameters // Journ. Sed. petrol. 1957. V. 27.  1.

3. Krumbein W.C., Pettijohn F.J. Manual of Sedimentary Petrography. Appleton-

Century-Crofts, New York, 1938. 

4. Blott S., Pye K. Gradistat: a grain size distribution and statistics package for 

the analysis of unconsolidated sediments // Earth Surf. Process. Landforms. 2001. 
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Based on the grain size analysis of sediments of the coastal zone of the 

Sambian Peninsula, grain size oefficients were calculated by the method of 

moments of P. Trask, R. Folk and W. Ward. Coefficients, calculated by the 

moments’ method, reflect the current conditions of sedimentation most reliably. It 

is advisable to use them in paleoreconstructions of coastal marine conditions of 

sedimentation. 
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The transgression and regression on- and offshore cycles are identified as 

horizons compose the basis of regional stratigraphic scheme of the Caspian 

Quaternary. 
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30 .

The sedimentary cycle from the hypergenesis and sedimantation stages to the 

following ones (before metamorphism) which determines the present state of the 

rocks is the result of the interaction and the interchange by matter and energy 

between many spheres of the Earth.  
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Post glacial shoreline development and human occupation in 

NW Europe and the Baltic 
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In all cultures people settled in the coastal areas, in delta’s, lagoons or coastal 

marsh area’s (“Wadden”). The most dense populated area’s in the world are 

where main rivers build up delta’s.In North Europe, in the Ice Marginal 

Landscapes (IML) from the Netherlands to Estonia, human settlement is in the 

Holocene strongly influenced by post-glacial processes like glacio-isostasy. At 

the regional scale geological processes like updoming, tectonic block 

displacements not only influenced sedimentation of river systems in delta’s of for 

example the river Rine and Meuse [1-3], but more in general coastal development 

too in Wadden areas and lagoons. In last decades human settlement in the IML 

has been studied in detail in different countries, but without overview. Correlation 

with Holocene post-glacial processes are part of all studies, more or less, but 

based on previous studies related to  Holocene relative sea level change, which 

influenced landscape forming processes. Modern insights about the impact of 

glaciations as well as in the pro-, sub- and postglacial times are till now partly or 

not involved in coastal development models and so till now not correlated with 

human settlement. In only a few studies [1, 3] processes like forbulging and local 

impact of forebulging and collapse down on geological structures ( e.g.loading, 

unloading, with differentiate tectonic block displacements and halokinese if 

saltdomes are near surface) are involved in quaternary geological studies and 

correlated to impact on human settlement and actual or near future landscape 

forming processes like climate change and more insight in the connection of 

geological postglacial processes and impact on human settlement during 

Holocene is needed. 
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The Lena River: its importance for the Arctic Ocean and its 

paleoenvironmental history 

The modern Lena is the largest and most important Siberian river with a 

drainage basin extending from the shores of the Arctic Ocean to central 

southeastern Siberia close to Lake Baikal. Its modern delta is obviously a result 

of the high Holocene sea level stand, but its impact on the oceanographic 

conditions generating a brackish water lid on top of water of Atlantic origin in the 

Laptev Sea and the adjacent deep Arctic Ocean can be deduced from seafloor 

surface sediments. Based on historic data from deep Arctic Ocean sediment cores 

(Holocene and Pleistocene) it can be shown that the Lena drained the continental 

interior also during the glacial maxima, probably because the large late 

Pleistocene Eurasian ice sheets never extended eastwards beyond Taimyr 

peninsula. During glacial maxima the global sea level was lowered by 120-130 m 

as compared to today, with the result that most of the shallow Eurasian shelf seas 

to the East of the NW Eurasian ice sheets were land with a coast located very 

close to the shelf edge. These intermittend land surfaces were affected by 

permafrost which can now be found as relict permafrost under the modern shelf 

seas. During phases of lowered sea levels the Lena must have crossed the wide 

Laptev Sea shelf, and even though this has not yet been studied in any great 

detail, we seem to be able to trace vestiges of the former valleys of the Lena in 

the physiography of the modern seafloor in front of the modern Lena Delta.  

The age of the Lena River drainage basin which reaches from central 

southeastern Siberia close to Lake Baikal to the shores of the Arctic Ocean is not 

well constrained and will be studied by dating Lena River sediments from many 

locations with terrace-like formations along the entire river. The age of this 

system is not known in any detail. We will attempt to investigate this problem 

using the facilities of a new laboratory for Geochronology and Paleogeography at 

the Faculty of Geomorphology and Geoecology, which has recently been founded 

based on a megagrant from the Ministry of Education of the Russian Federation 

to St. Petersburg State University.  Members of the new laboratory have recently 

carried out an exploratory trip to the Lake Baikal region and along the Lena River 

from Jakutsk to high northern latitudes in the Lena Pipe area; due to very stormy 

weather it was impossible to complete the trip into the Lena Delta and to Tiksi, 

but numerous terrace systems have been detected which illustrate that the Lena 

River has gone through a history of large variations (terraces were observed close 

to the city of Jakutsk and a number of smaller settlements between Jakutsk and 

the northern reaches of the modern Lena), both with respect to its flow patterns as 

well as to its volume. Over most sections of the modern Lena River the wide 
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valley which is deeply incised into the underlying basement, is filled beside the 

river itself with relatively finegrained young sandy sediments which are 

constantly reworked. The sediments are subject to fluvial and wind transport 

processes and their accumulations result in the intermittend construction of 

islands between river arms which according to their vegetational cover (shrubs 

and trees) can exist for estimated 50-100 years, their oldest cores wandering 

through time slowly relatively to the South until they are completely eroded. Only 

in the northern Lena area the presently quickly eroding permafrost provides a 

somewhat longer stability for such islands.  It will be a worthwhile field 

experiment to establish the minimum ages of these islands by mapping the age 

patterns of the islands vegetational cover and to relate their fate to the presence of 

permafrost.   

In the geoscientific literature it has vaguely been suggested that the Lena 

River can be up to 67 million year old. This seems highly problematic because 

this would be some time before the plate tectonic movement at that time separate 

Indian plate across the equatorial Indian resulted in a collision of its northern 

continental margin with the southern continental margins of the Eurasian plate. 

This collision initiated the formation of the high mountain chains and plateaus 

which are today found between the modern Indian Ocean and the Indian 

subcontinent and the deeply eroded and old Siberian craton and it probably 

resulted in a reorientation of the entire drainage pattern over Siberia East of the 

Urals. The paleoenvironmental history of the Arctic Ocean during the Late 

Mesozoic and the Earliest Cenozoic is poorly known, but spotty deep-sea 

sediment cores suggest relatively warm surface temperatures during spring and 

summer, while fine-grained (sea-ice?) rafted terrigenous sediment components 

and the occurrence of glendonites suggest the formation of ephemeral  ice covers 

during the winter seasons. Results from drill sites on Lomonosov Ridge obtained 

during the 2004 ACEX expedition of ECORD in 2004 offered important insights 

into the paleoenvironmental history of the Arctic Ocean in response to this 

Cenozoic plate tectonic event. The drill sites have produced coring sequences 

which because of hiatuses are not complete and which open up to later revisions 

of the history as seen today, once more complete coring sequences will be 

available. The event of the high concentrations of Azolla-spores (a subtropical 

fresh water fern) signals the (first?) arrival of substantial quantities of fresh water 

from the Siberian mainland to the Arctic Ocean, shortly after the PETM (when 

the Arctic Ocean was relatively warm) and shortly before the accumulation of 

ice-rafted materials in mid-Eocene sediments suggest an onset of northern 

hemisphere glaciation, much earlier that believed hitherto. It is a speculative 

hypothesis that the plate tectonic events reorganizing the Siberian drainage 

patterns during the early Cenozoic may have contributed to, if not caused the 

onset of Cenozoic polar glaciations. 

None of this paleoenvironmental history of the Arctic Ocean can be 

understood, if we do not develop a deeper understanding of the history of the 
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large Siberian drainage basins. Our project will persue this problem by studying 

the drainage history of some of the Siberian river systems draining fresh water 

into the Arctic Ocean. It is of imminent interest to the future of our societies to 

develop a deep understanding of the processes controlling our climates and hence 

the well-being of our future generations. The polar regions, in particular the 

Arctic, may provide clues to this understanding.  
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