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5. Belousov.V.V. et al. Structure and evolution of the Earth’s crust and upper 
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6. Golmshtok A.Y. et al. Age, thermal evolution, and history of the Black Sea 
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Acquisition of new geophysical data performed by the 2D CDP reflection 

technique with the use of streamer 10,200 meters long for achieving the 

objectives of the investigation – study of deep structure of the subsurface. Short 

points spacing made 50 meter and record length of 18 seconds. An seismic source 

with the volume of not less than 6000 cubic inches were used, tuned for emission 

of the main part of energy in the low frequency range. This provided for the 

necessary depth of investigation. That accompanied with loss of resolution in the 

upper part of the section, though by virtue of the geological objective, this factor 

may be deemed insignificant. The total data volume is 9,233 linear km, consisting 

of 27 seismic lines. The network of orthogonal lines with 100 km spacing was 

planned, which crosses major structural elements of the Black Sea. Basic ideas 

about the new conception of the geology and evolution of the Black Sea region 

are discussed. 
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5. Schicht O. Die Kurische Nehrung in Wort und Bild. K nigsberg. 1927. 

180 p.  

The southern section of the Curonian Spit situated in the southern part of the 

Baltic Sea is described. The analysis of the geological and geomorphologic 

structure of the spit suggests that within this section it is a part of the pre-

Holocene coastal fluvioglacial plain rather than an accumulative bar formed 

during the Holocene by waves and wind. 
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Tectonics of Komandor and Kurile basins and spreading 

directions superposition  
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Earth Sciences. 2008. V. 33.  1-2. P. 1-24. 

Extension tectonics of Komandor and Kurile back-arc basins are compared 

and specific features of back-arc spreading process in these basins are analyzed. 

Spreading in Komandor and Kurile back-arc basins is characterized by 

superposition of spreading directions. In Komandor Basin spreading episodes 

along each of these axes occurred simultaneously; in Kurile Basin these episodes 

were spread out over a period of time. 
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Plume tectonics on the Moon and Earth: A comparative 

analysis
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On the example of the volcano and the plume in the crater Tsiolkovsky on the 

far side of the Moon is shown that the mechanism of plume tectonics acting on 

the Earth fully may be apply to the Moon. 
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1997-1998 synchronous steps in activity of natural planetary 

processes and their unity mechanism 
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2. Barkin Yu.V. Step-by-step synchronous variations of geodynamical and 
geophysical processes and their uniform mechanism: events of 1997-1998 years. 
EGU General Assembly (Vienna, Austria, 19-24 April 2009) // Geophysical 
Research Abstracts, 2009. V. 11. abstract # EGU2009-1618.  
3. . .



 32

 // . ., . 2011. N 4. P. 75-83. 
4. Zotov L.V., Barkin Yu.V., Lubushin A.A. Geocenter motion and its 
geodynamical contenst // Space Geodynamics and Modeling of the Global 
Geodynamic Processes. Novosibirsk, Russian Federation, 22-26 September, 
2008; Russian Academy of Sciences, Trofimuk Inst. Of Petrol. Geol. And 
Geophys., SB RAS. Novosibirsk: Academic Publishing House “Geo”. 2009. P. 
98-101.  
5. Barkin Yu.V. Explanation and prediction of the secular variations of the Earth 
rotation, geopotential, force of gravity and geocenter drift // Proceedings of 
International Conference «AstroKazan-2001». Astronomy and geodesy in new 
millennium (24-29 September 2001), Kazan State University: Publisher «DAS», 
2001. P. 73-79. 
6. Cheng M., Tapley B.D. Variations in the Earth oblateness during the past 28 
years // Journal of geophysical Research. 2004. V. 109. B09402. P. 1-9. 
7. Zerbini S., Richter B. et al. Height and gravity variations by continuous GPS, 
gravity and environmental parameter observations in the southern Po Plain, near 
Bologna, Italy // Earth and planetary Science Letters. 2001. V. 192. P. 267-279. 
8. . . :
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2007. . 59-62. 
9. Kalarus M., Luzum B.J., Lambert S., Kosek W. Modeling and prediction of 
FCN // Journees 2005, Systemes de reference spatio-temporels. Earth dynamics 
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Eds. Brzezinski A., Capitaine N., Kolaczek B. (Warsaw, 19-21 September). 2005. 
P. 181-184. 
10. . .

 // ,  250-
. . .

« : , , » (14-16  2009 ). .:
. 2009. . 20-24.  

11. http://www.geophys. washington. edu/seismosurfing.html. 
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hemispheres of the Earth. Proceedings of International Symposium "Topical 
Problems of Nonlinear Wave Physics-2008" (NWP-2008). Session 3. 2008. P. 
15-16. 

In work it is shown, that per 1997-1998 geodynamic and geophysical 
planetary processes have tested obviously expressed jumps (steps) in the activity 
which occured synchronously for rather short periods of time in 0.5-1.5 years. On 
developed geodynamical model all these jumps are caused by the same 
mechanism - the mechanism of the forced relative displacements of the core and 
viscous-elastic mantle of the Earth and they are characterized by sporadic  
displacements of the center of mass of the core relatively to the center of mass of 
the mantle. 
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Disruptions and jumps in the relative position of the core and 

the mantle and the most disastrous dangerous for humanity 
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The possible catastrophic consequences of sudden sporadic displacements and 
the Earth's core relatively to the mantle are discussed. The core is occupied 
unstable near the central position in the shells of the Earth and is constantly 
exposed to the external gravitational influence of the Moon, Sun and planets. As a 
result of this exposure on long time intervals in the core-mantle system can be 
stored and later discharged a large elastic energy. This can occur at the sudden 
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In 1980-1990 scientists of research vessel «Vulkanolog» made geology-

geophysical investigations. These data interpretation allow distinguish fields of 

hydrocarbons, gas hydrates and mud volcanism in the area of Bussol strait (Kuril 

island Arc). In these regions depths of water vary from 3200 to 3400 m.  
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Kruzenshtern strait zone stretches from Matua Island to Kharimkotan Island 

and has a very complex geomorphology. There are numerous submarine 

volcanoes, faults, erosion forms there. Recently, sea bottom is submerging. 
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The SES 2000deep high-resolution seismoacoustic profile provided seismic 

facies of contourites in the continental rise of the Uruguay-Brazil margin along 

with facies of distal turbidites and hemipelagites. The contourite seismic facies 

interpreted by two sediment cores are developed as sedimentary waves deposited 

by the contour current of the North Atlantic deep water. The Antarctic bottom 

water forms contourites at depths more than 4000 m.  
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The results of the magnetic studies performed during the complex geological-

geophysical expeditions by the scientific research vessel Akademik MA 

Lavrent'ev, in September-October 2010 are considered. The aim of the expedition 
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was to study the geology and tectonic and structural characteristics of the crust 

within the frontal part of Kuril island arc. It is shown that the study area represent 

a zone of high tectonic fragmentation with active manifestation of young 

magmatism, mainly of volcanogenic type. Since the study area and the region of 

survey during 2005-2006 are located in same morphostructural layouts and 

occupy the adjacent areas, it can be assumed the identity of the tectonic processes 

forming entire part of forearc zone as a whole. We make the conclusion of 

possible similar origin and mechanism of formation of the source of magnetic 

anomalies within investigated area and in the so-called "magnetic belt" of 

Hokkaido.  
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The set of bathimetric maps, which cover about 70% of the Pacific Ocean 

bottom area in the Scale 1:2 000 000, was analyzed. The ring anomalies of relief 

with signs (radial - concentric zonality of heights and relief elements distribution, 

the presence radial, arched, concentric hypsometric ledges and others) typical for 

morphostructures of central type (MCT) were revealed on the basis of morpho-

graphic and morphometric pattern. The total number of anomalies correlated with 

MCT is more than 200. The hierarchical, srtuctural-morphological and genetic 

types of morphostructures are distinguished, the possible mechanisms of their 

forming are examined.  
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Tectonic nature of coastlines and high density of fracture zones by the 

relatively large quantity of seismic events within South Primorje cause the 

considerable degree of the geodynamic risk by realization of important building 

projects on the coast of the Peter the Great Bay. For the time beeing estimations 

of building sites seismicity do not consider the all complexity of geological 

situation.  
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Processing and interpretation of geomagnetic surveys in the marginal and 
intra continental seas of Russia on the basis of improved apparatus-methodical 
complex for marine gradient magnetic measurements are carried out. The zone of 
high tectonic fragmentation with the manifestations of young magmatism of 
mainly volcanic type on the oceanic periphery of the Kuril island arc is revealed. 
The interpretation of aeromagnetic survey results in the central part of the Barents 
Sea has allowed to determine the thickness of the crust magnetically active layer. 
Detailed gradient surveys in the North Caspian oil and gas areas indicate the 
prospects of using high-precision magnetic survey to search for oil and gas 
deposits on the shelf. 
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Erosive formations of dissolution and caving on nannofossil limestones have 

various forms on the bottom. They are discovered over magmatic dikes. It is 

necessary to co-ordinate the terminology of these forms. 



 80

. .
1
, . .

2
, . .

1
,

. .
3
, . .

3

(1 , dubinin@mes.msu.ru,  
2 . . . ,
3 . . . , kkkkk1987@mail.ru)  

Dubinin E.P.
1
, Teterin D.E.

2
, Grokholsky A.L.

1
, Kokhan A.V.

3
,

Kurbatova E.S.
3

(1Museum of Earth Sciences MSU, 2GEOCHI RAS, 3Geographical faculty of the MSU) 
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The relief of the central part of Scotia Sea was studied. We made preliminary 

estimations of crustal thickness of thinned continental blocks comprising this area 

using gravity field and bathymentry. According to our data we propose this 

region to be a part of ancient destructed continental area.  
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The very important role of the newest tectonics in an orientation and features 

of display of coastal processes of seas and necessity of neotectonic researches in 

planned development of their shores is discussed. 



 89

. .
( , - , zhelezi@yandex.ru)  

-

Zheleznov A.M. 
(St.-Petersburg State University, St.-Petersburg) 

Problems of geomorphology of oceanic core complexes  

on the Mid-Atlantic Ridge 

( ), ,

.

 ( ,

.)  « »

-  ( ,

, , , , - .).  

, ,

,

.  [1] 

,

. ,

 « », ,

 ( ),

.

, ,

.

, ,

 « », 

.

 ( ),

( )

 [2]. 

 ( ,

, , ).

,

.

15-30º ,

 (



 90

, ). 

,

 (

), ,

 50% [3],  60% [4] 

.

, , ,

, , , ,

- .

 Oceanic core complexes [5]  megamullins [1]. 

,

.

, ,

 «AGU Chapman Conference on Detachments in Oceanic 

Lithosphere: Deformation, Magmatism, Fluid Flow, and Ecosystems» 

 2010 .

 (

“oceanic core complex” . .) 

 ( ),

 ( ,

, , )

.

,

 (

, , , ,

).  [6], 

,

:



 91

,

.

,

,

.
230Th/U-  [7] 

.

.

 «

»

,

 11.G34.31.0025. 

. . , . .

. . , -

. . , . .

.

1. Tucholke B.E., J. Lin, M.C. Kleinrock Megamullions and mullion structure 

defining oceanic metamorphic core complexes on the Mid-Atlantic Ridge // J. 

Geophys. Res. 1998. V. 103(B5). P. 9857–9866. 

2. John B., Cheadle M. Oceanic and Continental Detachment Fault Systems: 

How Similar Are They? // AGU Chapman Conference on Detachments in 

Oceanic Lithosphere: Deformation, Magmatism, Fluid Flow, and Ecosystems. 

2010. 

3. Smith D.K., Cann J.R., Escartin J. Widespread active detachment faulting 

and core complex formation near 13 degrees N on the Mid-Atlantic Ridge // 

Nature. 2006. V. 442. P. 440-443. 

4. Cheadle M., Grimes C. To fault or not to fault // Nature Geosciences. 2010. 

V. 3. P. 454-456. 

5. Blackman D.K. et al. Geology of the Atlantis Massif (MAR30ºN): 

implications for the evolution of an ultramafic oceanic core complex // Mar. 

Geophys. Res. 2002. V. 23. P. 443–469. 

6. Cannat M., Sauter D. et al. Oceanic corrugated surfaces and the strength of 

the axial lithosphere at slow spreading ridges // Earth and Planetary Science 



 92

Letters. 2009. V. 288. P. 174-183. 

7. Kuznetsov V., Maksimov F. et al. 230Th/U chronology of ore formation 

within the Semyeonov hydrothermal district (13º31’N) at the Mid-Atlantic Ridge 

// Geochronometria. 2011. V. 38(1). P. 72-76. 

Oceanic core complexes are very important objects for modern marine 

geomorphology because they represent main part of the largest hydrothermal 

systems and mineral deposits at mid-ocean ridges. Oceanic core complexes may 

expose lower crustal and mantle rocks. At slow-spreading Mid-Atlantic ridges, 

these structures may form up to half of the rift valley seabed.  
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Capture the sediment in movement of the flow is the major factor affecting 

the evolution of near-bottom flow. In this work was supposed that 3 forces 

(gravitational, frictional and reaction) affect the flow. This assumption was 

verified by the experiment.
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New approach for localization the sources of potential fields 
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A new approach for localization the source of potential fields is presented 

here. We’re using the expression of anomaly fields as convolution of source 

function and corresponding Green’s function. Inverting this expression for 

various source’s depth allows to construct the family of the inverse filters. 

Responses of this filters gives the family of estimating source’s functions, then 

we find their similarity with theoretical source’s functions. Scanning profile in 

horizontal and vertical direction yield to a matrix of these correlations, we call it 

“sourcegram’. The locations of field sources are marked as local maximums on 

this image. The resolution and accuracy of our method is better than Euler’s 

deconvolution and wavelet’s based algorithms. 



 100

. .
( . . . . , , alexander_ilyin@mail.ru) 

Ilyin A.V. 
(Acoustic Institute, Moscow) 

The bases of the sea floor geoacoustic modelling 
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Geoacoustic modeling provides for information (creation) of the acoustic 

parameters distribution model in a specific area of the sea floor. Metodology of 

the geoacoustic modeling has been developed in the Acoustic Institute.It is based 

on typification and regionalization of the characteristics of the relief, bottom 

sediments and earth crust inner structure. These characteristics are converted into 

physical and acoustic parameters by way of correlational associations. 

Geoacoustic parameters are presented in geoacoustic charts and digital models. 
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Geometric symmetry and morphostructure of the Mig-Atlantic Ridge rift zone 

are interrelated genetically by means of the centre spreading migration. Under 

such circumstances segmentation of the rift zone is being formed. 
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Triggering mechanisms of submarine landslides  

on the Caucasian shelf of the Black Sea 
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Submarine mass movements are widespread at shelf and continental slope of 

Black sea. These processes may be induced by earthquakes, gas-charged 

sediments, storm waves, mud volcanoes activity and human action. Slope 

stability assessment of the Caucasian shelf shows that in the model there should 

be taken into account additional triggering mechanisms for failure to occur. 
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The structure and possible origin of conic seamounts and seahills of NW 

Pacific plate analyse from single- and multichannel, seismic data. It is showed, 

that they are Late Cenozoic, extrusive, pre-, con- and postsedimentary forms. 

Their origin (protrusions of granites) is connected with a “warm” granization of 

Earley Tethys sedimentary strata (Layer 4) by “warm” divergent glide of Layers 

1-4 (oceanic crust).    
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High effectiveness of WADSP is proved by surveys in the Eastern 

Mediterranean. Available in one-ship or two-ship versions. Ideal for study of 

deep structures under salt or basalt layers. Provides more correct information than 

conventional seismic methods. The simplest method of reflection and DSS data 

comparison and thus of stratification of deep reflecting horizons is as follows: a 

coordinated velocity cross-section is defined by reflection and DSS data, a 

temporal cross-section for reflected waves is computed by its parameters for the 

obtained model of the Earth's crust and is compared with the real temporal 

reflection cross-section. 
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Spreading kinematics and segmentation of ultra-slow spreading 

ridges
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The segmentation of ultra-slow spreading Reikjanes, Knipovich, Gakkel 

ridges was studied. Results of modeling and morphostructural confirm presence 

of very strong connections between spreading velocity and geometry and 

segmentation of their rift zones.  
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There were analyzed variations in time and space earthquakes with ML >2.5 in 
the vicinities of epicenter of earthquake Chi-Chi in September 21, 1999 (MW = 
7.6) during of its preparation. Within large rectangular area (sizes 1x1º) and small 
one (0.5x0.5º) were studied variations of seismic regime parameters: annual 
number earthquakes N  (magnitudes ML = 2.5-5.5); quantity of released seismic 
energy E nd recurrence coefficient b. Two clear subperiods were distinguished: 
seismic quiescence during 1990-1996 and activation in 1997-1999.  



 134

. ., . .
( . . . , ,

leon@poi.dvo.ru) 

Leonova T.D., Belous O.V. 
(V.I. IL'ichev Pacific O enological Institute, Vladivostok) 

The main stages of the development of a bottom relief  

of the western part of the Okhotsk Sea 

. . . .  [1] 

.

-

.

 +10-12  -100-130  ( .1), 

, - .

. 1.  ( ):
1 – ; 2 – ; 3 – , 4 – .

 ( ):

1 – ; 2 – ; 3 – ;

4 – ; 5 – .

,

,

 [2]. .

,



 135

.

- ,

 ( ),

 (8-10  15-20 ).

,  ( ,

.); - -

.

. . . .  [19] 

,

,  - 

.  [3, 4] 

-

 10 -

12  [5, 6].  

,

, .

, ,

110-130  [7, 8, 9, 10]. 

,

( , , , .) 

- ,

.

. .

 110  [1], 

,

110-120  [11]. 

 43-47  [1]. 

 45 

, , - ,

 [9].  20-21 .

.

. . . [12]  17-21 

 8277+130  6630+10 .

,

.

-

. .  [13] . .  c  [14, 15] 

,

:  2000  20-22 .

 6000  +2 - 



 136

+6  [1, 5, 6]. 

 (+4 - +6 ),

 [16, 17, 18, 9]. 

, ;

 +2,5  +5  [19].  

,

,

.

,

.

 [5]. 

,

.

-

, . .

,

,

. ,

. , ,

, ,

. ,

.

,

.

1. . ., . .

- . : ,

2005. 392 .

2. . .

//  XII 

. : , 2004. 

. 207-209. 

3. . ., . .

- -

 // : . .: , 1989. . 153-

159. 

4. . ., . ., . ., . .,



 137

. .

 // 

. : , 1988. . 26-35. 

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

-

 // 

. : , 1988. . 36-52. 

6. . .

 // . 1998.  2. . 81-90. 

7. . ., . .

-

 // :  XII 

. .: , 1978. . 66-71. 

8. . ., . .

 //  XIII 

. . 1. :

- . . . , 2007. . 62-63.  

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

 //  15 

000 . .: , 1982. . 196-207. 

10. . .

 –  // 

. : , 2004. . 42-43. 

11. . ., . .

 // . . 1 .: ,

1976. . 351-426. 

12. . .  (

, ): . . -

. . .: , 1991. 49 .

13. . .

. .: , 1979. 140 .

14. . ., . ., . .

. : , 1997. 195 

.

15. . ., . .

. .: , 1990. 218 .

16. . ., . ., . .

. .: , 1975. 336 .

17. . .

. .: , 1980. 

177 .

18. ., ., . ., ., .



 138

-  // 

.

: , 1975. . 118-130. 

19. . . .

.: , 1960. 162 .

The coastal zone of gulfs (Udskiy, Tugurskiy, Ulbanskiy, Nicolai) has got a 

modern shape as a result of its consistent development in Late Pleistocene-

Holocene on a background of the glacioeustatic fluctuations of the sea. During 

this time a position of a coastal line repeatedly moved within limits from +10 - 

+12 m up to 100 - 130 m. 
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The bottom relief of Kandalaksha bay is defined on the one hand by 

distribution of skerry islands, and with another – even tectonically predetermined 

coast. The results of high-frequency seismoacoustic profiling with «Sparker» and 

magnet-strictional system are discussed in presentation. The obtained data have 

shown that distribution of sediments is controlled by ridging bottom relief. The 

difficult constructed earth slides have been fixed on boards of bay. The linear 

location of sedimentary zones is connected with modern geodynamic processes. 

This is confirmed by data of hydrophysical sounding which indicate the presence 

of layer of freshened waters along linear sites of coast.  
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1. Tchernychev M. et al. Fast calculations of gravity and magnetic anomalies 

based on 2-D and 3-D grid approach // SEG 66nd Ann. Internat. Mtd. 1996.  

P. 1136-1138. 

2. . .

 //  – . 2004.  203. 

Potential field anomalies east of the East Siberian Sea have been analyzed. 

The 3D density model of the Earth crust structures is compiled and calculated, 

based on the seismic and experimental petrophysical data. The model gives a 

visual explanation for the observed geophysical anomalies. 
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The Ninetyeast Ridge is unique structure of a bottom of the World Ocean. 

New multichannel seismic reflection data with high resolution and magnetic 

survey allowed to analyse tectonic structure of The Ninetyeast Ridge in details. 

Results of studies showed some disagreements in the hot spot theory as the basic 

hypothesis of the ridge origin 
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A study of underwater gradient distribution and geomorphological structure of 

the Magellan Seamounts and the Marshall Islands guyots based on the 

echosounding data was conducted. Typical structural features common for all 

guyots and also individual features were discovered. 
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During the research it was found out, that the migration system of bottom 

sediments on the submarine coastal slope of Curonian Spit acts discretely and 

generates different types of deposits at different stages of wave and wind activity. 
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Deep crustal structure of the area of intersection between the Shackleton Fracture 

Zone and the West Scotia Ridge (Drake Passage, Antarctica) // Tectonophysics. 

2000. V. 320. P. 123-139. 

4. Levashov, S.P., et al. Drake Passage and Bransfield Strait - new geophysical 

data and modelling of the crustal structure // Antarctica: A Keystone in a 

Changing World - Online Proceedings of the 10th ISAES X, edited by A. K. 

Cooper and C. R. Raymond et al., USGS Open-File Report 2007-1047, Extended 

Abstract. P. 4. 

The data reveal an asymmetrical and complex deep crustal structure of the 

area of intersection between the Shackleton Fracture Zone and the West Scotia 

Ridge in Drake Passage. The distribution of regional geophysical heterogeneities 

indicates the presence of structures with transitional type of crust and wide 

development of plateau basalts and eclogitization processes. Modern 

geodynamics in Drake Passage is defined by active local rifting processes in 

regional conditions of lithospheres’ extension. 
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On the basis of analysis of the geologo-geophysical data collected from the 

Vitiaz Ridge region the point of view of some explorers about Pliocene-

Pleistocene age of underlay of the Kuril - Kamchatka Trench is acknowledged.  
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The mosaic nature of the anomalies of the magnetic field Knipovich Ridge 

allows a number of researchers believe that this range is not spreading. The report 

provides evidence of the genesis of spreading Knipovich Ridge but with weak 

intensity and the mosaic nature of the magnetic field due to the presence of 

weakly magnetic hypabyssal intrusions gabbroid creating well as positive forms 

of relief. 
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Within many years the Center of Innovative Technologies (CIT), together 

with VNIIO, the St.-Petersburg Mining Institute and Marine Arctic Geological 

Expedition tries to enter into practice of exploration on hydrocarbonic deposits 

electrochemical investigation. Perspectivity of such works is proved theoretically

and confirmed by the incidental researches executed CIT in 2001 – 2011 on 

deposits Kara and Barents Seas. Electrochemical measurements were carried out 

by means of station «IOL-CHS», created in CIT, passed metrological tests.  

The works executed by us on a number of deposits of Barents Sea (Shtokman 

GCF, Medenskoe, Polar and Teterevsky, located on a land) confirm the drawn 

conclusion.
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Markov gipsotomografiya a new way to build a model of the internal structure 

of rock mass based on the data processing the earth's surface topography. The 

article shows the opportunities of calculating speed 3-D models. 
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Central basin of the Indian Ocean represent cear from any large 

microcontinents plate intensively dissected with numerous faults mostly of 

meridianal or close to it orientation, accompanied with horsts and grabens. The 

largest of them are Osborn plateau, Lanka ridge, Indira and Indrani grabens. All 

these structures correspond to block distractions of the rigid basement of the 

basins floor. The chemical contents of sampled basalts noteably demonstrates 

contamination by continental crust. Polen and spores analysis support the idea on 

existence of large massive of subaerial land during Paleocene.  
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The system of structural arch was formed during the long tectonic 

development of the lithosphere of the Barents-Kara shelf. The manifestations of 

neotectonic development can be found for different parts of this system. This 

activity is possible because of` tectonic influence that comes from East – 

European platform and Arctic Ocean basin both.  
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New method of the refraction and wide angle reflection migration [6] was 

applied to interpretation of the CINCA95 seismic data which cross the transition 

zone continent-ocean in the Chile region. The migration enables to reveal some 

new peculiarities of the crustal structure which do not agree with the classical 

model of the oceanic lithosphere subduction. Instead of the oceanic slab, a fault 

zone is imaged in the migration section. 
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Cenozoic northeastern magmatic (subduction-related)-tectonic-metallogenic 

zonality exists in the east Iranian region due to known subduction. African 

superplume by Bull et al., 2009 could be responsible for the Neogene-Recent 

powerful intraplate magmatism-antipode including Afghanistan carbonatites in 

this large region. Tectonic-magmatic pair is proposed here.  
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Some elements of crustal plate tectonics Black Sea-Kuban region in the 

Mesozoic were described. On the basis of the magnetic data the conclusion was 

drawn on a site of three small ocean basins (paleorifts) of Mesotethys: 

Alushtinsko-Batumi, Ahtyrsky and East Kuban. 
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The segments in the central part of Vitoria-Trindade ridge developed as 

uniform structures for a long time and age of seamounts does not depend on 

distance to hot spot. Bahia and Pernambuco seamounts chains were formed in 

MAR axial zone as a result of a combination of spreading and plum processes. 

Two stages of the volcanism reactivation, not connected with hot spots, took 

place within the Bahia seamounts chain.  
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Geochemical signatures of the magmatism of the early and modern stage of 

the Indian ocean evolution has been compared on the basis of the original and 

published analytical data (trace elements, Pb, Sr, Nd isotope composition) for 

tholeitic basalts of the western and eastern parts of the ocean. The revealed 

differences in geochemical characteristics of basalts point to the principal 

distinction in enriched components composed of mantle sources for basaltic melts 

of the Indian Ocean. 
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The East Asia (from the Arctic sea shelves to Koryak region near Bering Sea) 

are traditionally described as ansamble of orogenic belts (or terrane collages) of 

ages generally young from north to south. However, this domain includes two 

synchronous mid-Cretaceous orogenic belts (with Barremian-Albian first 

neoautochton): Verkhoyansk-Chukotka-Alaska and Okhotsk-Koryak ones. The 

former of intercontinental position formed as a result of closure of the Pacific bay 

during collision of the Siberian craton and fragment of Arctida and additional 

action of a peri-Pacific compression. The Okhotsk-Koryak belt of perioceanic 

position (from Koryak-West Kamchatka to western Pacific framing) consists of 

numerous nappe piles of Paleozoic-Hauterivian allochtonous rocks of different 

sea origin. Nape structures of this belt formed during of peri-Pacific accretion and 

collision of different oceanic and island arc formations from boreal to equatorial 

paleolatitudes. Perioceanic orogeny of global significance occurred as a result of 

ridge-pull force and extraordinary mid-Cretaceous increasing of oceanic plates 

velocity. Young tectonic events into Olutor-Kamchatka orogen caused distant 

deformation of adjacent parts of the Okhotsk-Koryak belt. Syn- and antiforms of 

this belt (with Cretaceous-Early Cenozoic neoautochtones) were disturbed by 

young slices and strike-slip faults into numerous "terranes". 
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Vetlovka terrane separates two island arc terranes of Eastern  

Kamchatka and it is a key structure for understanding Cenozoic geodynamics of  

this region. It is traced from Karaginsky Island in the north towards  

Shipunsky Peninsula in the south at distance over 700 km and characterized by  

strongly deformed structure. Several tectonic-stratigraphic complexes  

are recognized there. They were formed on continental slope, in deep  

water trench and in back arc basin. Formation of Vetlovsky complex started in  

Oligocene and finished in Late Miocene. 
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of ACEX (IODP-302)  

 ( ) -

 ( ). 

,

 58 .

 [1].  ( ), 

,

- .

 ACEX,  2004 

. ,

,

 – .

,  1 ,

,  26 . ,

 (44.4 – 18.2 . ) [2]. 

 [3, 4, 5 .]. 

 ( ).

.

 ( )  ( . 1). ,

 « »,

,  LR3 

LR4  [6]. 

 45.5 . .  « »

- - / , . ’



287

 [7]  285  [8]. 

.  [9] ~48 

. ,

 [9], ,

 44.4,  [9],  36.7 . ,

 « »  46.8 

( . 1). ,

 « » .

, . . ,

- - / . ,

,

.

,

 ACEX  203  ( -

 [9]) 

 [9], ,  [10]. 

 36.6  200.4 .

,  36.2±2.2  196.5 

[10], .  [9] 

- .

 Os  Re  [10] 

 36 .

.

 – 

,

 [10]. 

 34  (

13) [11]. 

 36.7 [10] 

 U1/6 [9] ,

 14  23 /  [9] 

-

[12]. ,  36.7 

 14  8.8 / [12] 

 ( . 1). ,

,

 ~36.5 

 ( . 1) [8]. 



288

. 1. ,

. : 1 - 

; 2 - 

, , ; 3 -  « »,

- - / . ,

:  – , H - , V – 



289

,

. 5

~110 /  ( .1). 5,

,

- . , ,

.

5

.

 [10] 

 ~56  ~36 ,

 18.2 , [9]. ,

 [12], 

.

 ~46  ~36 

( ) .

,

 ( .

1) . ,

, ,

,

.  ~36 ,

 [10], 

.

1. Cochran J.R., Kurras G.J., Edwards M.H., Coakley B.J. The GakkelRidge: 

Bathymetry, gravity anomalies, and crustal accretion at extremely slow spreading 

rates // J. Geophys. Res. 2003. V. 108(B2). 2116, Doi:10.1029/2002JB001830. 

2. Backman J., Moran K., McInroy D.B., Mayer L.A., and the Expedition 

302 Scientists // Proc. IODP 302, 2006. Doi:10.2204/iodp.proc.302.101.2006. 

3. Moran K., Backman J., Brinkhuis H. et al. The Cenozoic 

palaeoenvironment of the Arctic Ocean // Nature. 2006. V. 441.  7093. P. 601-

606. 

4. O’Regan M., Moran K., Backman J. et al. Mid-Cenozoic tectonic and 

paleoenvironmental setting of the central Arctic Ocean // Paleoceanography. 

2008. V. 23. P. 1-15. PA1S20. Doi: 10.1029/2007PA001559. 

5. Minakov A., Podladchikov Yu. Tectonic subsidence of the Lomonosov 

Ridge // Geology, 2011 (in print). 

6. Jokat W., Kristoffersen Y., Rasmussen T.M. Lomonosov Ridge - A double 

sided continental margin // Geology. 1992. V. 20. P. 887-890. 

7. O’Regan M., Moran K., Baxter C.D.P. et al. Towards ground truthing 



290

exploration in the central Arctic Ocean: a Cenozoic compaction history from the 

Lomonosov Ridge // Basin Research. 2009. Doi: 10.1111/j.1365-

2117.2009.00403.x. 

8. Chernyh A.A., Krylov A.A. The history of sedimentation in the Amundsen 

Basin based on geophysical data and results of ACEX (IODP-302) // NGF 

Abstracts and Proceedings. 2010. No. 2. P. 11. 

9. Backman J., Jakobsson M., Frank M. et al. Age model and core-seismic 

integration for the Cenozoic Arctic Coring Expedition sediments from the 

Lomonosov Ridge // Paleoceanography. 2008. V. 23. PA1S03. 

Doi:10.1029/2007PA001476. 

10. Poirier A., C. Hillaire-Marcel. Improved Os-isotope stratigraphy of the 

Arctic Ocean // Geophys. Res. Lett. 2011. V. 38. L14607. 

Doi:10.1029/2011GL047953. 

11. . ., . ., . . .

 // 

. 2006.  4. . 21-42. 

12. . ., . .

// 

. 2011. . 440.  4 ( ).

13. Jakobsson M. et al. The early Miocene onset of a ventilated circulation 

regime in the Arctic Ocean // Nature. 2007. V. 447. P. 986-990. 

14. Vail R.P., Mitchum R.M. et al. Seismic stratigraphy-application to 

hydrocarbon exploration // Amer. Assoc. Petrol. Geol. Memoir. 1977. V. 26. P. 83-

97. 

Number of conclusions about structure of sedimentary cover and tectonic 

evolution of the Amundsen Basin and the Lomonosov Ridge was obtained due to 

comprehensive analysis of available geological and geophysical data including 

highly important results of Arctic Coring Expedition (ACEX, IODP-302). 

Particularly ourdata allow to speculate about mid-Cenozoic hiatus on the 

Lomonosov Ridge and it’s subsidence history. 



291

. .
1
, . .

2
, . .

1
,

. .
2

(1 . . . ,

, elcher37@mail.ru; 2 . . . ,

, amedv@igc.irk.ru)  

;

Chernysheva E.A.
1
, Kuzmin M.I.

2
, Kharin G.S.

1
,

Medvedev A.Ya.
2

(1P.P. Shirshov Institute of Oceanology RAS, Atlantic Branch, Kaliningrad;  
2A.P. Vinogradov Institute of Geochemistry SB RAS, Irkutsk) 

Variations of the King Trough spreading basalts composition; 

the possible causes 

 [1 .]. 

-

 62-58 

. ,

.      

 32 

 ( )

 ( ). ,

,

 36  [2], 

- - .

.

,

,  (

),

 19-

« » [3, 4]. 

.

, . . . .  [5], 

, ,

,

.

 [3] 

c -  (MORB). 



292

 [4].  

,

 [4]. 

.

,

 (0,09-0,55% 2 )

2  0,6  1,44 %. 

 Th/Yb – Ta/Yb 

 (N-MORB) 

 (E-MORB) .

:

 « » ,

 N-MORB, .

 La/Lu (

).  

. ,

, .

,

 Pb.  – 

,  – .

 (2110-10  – , 2098-3 – ),

, .

 [6], 

Pb  – 

.

 [2], 

,

.

,

.

 La/Lu.  « » Pb (

) – 

.

, ,

,

.

, ,



293

 ( . 2110-10 ),

 ( . 2098-3), 

 Ni  P. 

-

, .

,

(  Pb ) :

, - - , .

,

 – ,

.

1. Cannat M., Briais A., Delfus Ch., et al. Mid-Atlantic Ridge-Azores hotspot 

interactions: along-axis migration of a hotspot-derived event of enhanced 

magmatism 10 to 4 Ma ago // EPSL. 1999. V. 173. P. 257-269. 

2. Kidd R.B., Ramsay A.T.S. The geology and formation of the King’s Trough 

complex in the light of Deep Sea Drilling Project Site 608 drilling // Init. Reports 

of DSDP. 1987. V. 94. P. 1245-1261. 

3. . ., . ., . . .

 ( ) // . .

. . 1991.  8. . 141-146. 

4. . ., . ., . ., . .

 // 

. 1996. .36.  3. . 431-443. 

5.  . ., . .

 (

« ») // . 1995. . 35.  5. . 743-754. 

6. Hofmann A.W. Mantle geochemistry: the message from oceanic volcanism // 

Nature.1997. V. 385. P. 219-229.  

The ancient basaltoids of King Trough vary in composition from moderately 
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anomaly. This difference points at a probable existing of relic continental block 

on the way of middle-oceanic rift in the time of King Trough origination. 
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We present results of complex investigations of weakly studied Sierra Leone 

area, axial part of MAR, 5-7oN. Area represent an oceanic core complex (OCC), 

where altered gabbros and serpentinized mantle peridotites are covered by flows 

of fresh basalts, i.e., it is transitional structure between proper OCC and segments 

with predomination of basaltic magmatism. We suggest that evolutional cycle of 

slow-spreading ridges looks as follow. Triangular shape of the asthenosphere 

upper part should led to gravitational instability of the system which caused 

sliding plates along both slopes of axial rise. Due to such tectonic erosion, deep-

seated rocks gradually exhumed in ridge axis, forming OCC, and melting of 

asthenospheric material began as a result of adiabatic decompression. As melting 

zone developed, gradually increased role of basaltic volcanism with appearance at 

first structures of Sierra Leone type, and then powerful basaltic eruptions. Cycle 

completed because of accumulation of refractory restites in the melting zone 

which led to cessation of magma generation. ommencement of next 

tectonomagmatic cycle considered with tectonic erosion of the newly-formed 

lithosphere in axis of a ridge, coming in it fresh asthenospheric material and 

renewal of melting zone. 
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